Digitized  by  tine  Internet  Arciiive 

in  2010  witii  funding  from 

University  of  Toronto 


littp://www.arcliive.org/details/royalsocietyoflie29roya 


'"     Pro-mot/"^    Y    /r         ^'' 
JOUENAL 


THE  ROYAL  SANITARY  INSTITUTE 


TEAXSACTIONS,     A^OL.    XXIX. 


1908. 


LONDON : 

OFFICES   OF   THE    EOYAL    SANITAEY   INSTITUTE,   MAEGARET 
STEEET,    W. 

EDWAED   STANFOED,    ]2.    13,    14,    LONG   ACEE,   W.C. 
1909. 


mi 


OFFICERS    OF    THE    INSTITUTE    FOR    1908-1909. 

^patron. 
HIS     MAJESTY    THE    KING. 

^Satroncss. 
H.R.H.    THE    DUCHESS    OF   ALBANY. 

jJrcsiBcnt. 
HIS    GRACE    THE    DUKE    OF    NORTHUMBERLAND,    K.G.,    P.C,    F.R.S. 

[ii3a3t=j3rrsititnt3.] 
[HIS    GRACE    THE    LATE     DUKE    OF    NORTHUMBERLAND.    K.G.    (iSyy-iSgs)- 
H.R.H.    THE    LATE    DUKE    OF    ALBANY.    K.G.    (1882-1884),    (Parkes    Museum). 
HIS    GRACE    THE    LATE     DUKE    OF    WESTMINSTER,    K.G.    (1S93-1896). 
H.R.H.    THE    LATE    DUKE    OF    CAMBRIDGE,    K.G.    (1894-1904).] 

HIS    EXCELLENCY    THE    EARL    OF    ABERDEEN,    P.C,    G.C.M.G. 

RIGHT    HON.    EARL    EGERTON    OF    TATTON. 

RIGHT     HON.     EARL    OF    STAMFORD. 

RIGHT    HON.    LORD    AVEBURY,    P.C,    D.C.L.,    F.R.S. 

RIGHT     HON.     ROBERT    FARQUHARSON,    P.C,     M.D.,     LL.D. 

SIR    FRANCIS    SHARP    POWELL,    Bart.,     M.P. 

SIR    WILLIAM    HENRY    PREECE,    K.C.B.,    F.R.S.,    M.inst.C.E. 

SIR    ALEXANDER    BINNIE,     M.I.nst.CE. 

SIR    WILLIAM    EMERSON.    F.R.I. B.A. 

SIR    SHIRLEY    F.     MURPHY. 

SIR    ASTON    WEBB,     R.A..     F.R.I. B.A. 

A.    WYNTER    BLYTH,    Barrister-at-Law,    M.R.C.S.,    F.I.C..    F.C.S. 

Hcgistiat. 
A.    Wynter    Blyth,    Barrister-at-Law,    m.r.c.s.,    f.i.c,    f.c.s. 

Crrasurcr. 
Thomas    W.     Cutler,    f.r.i.b.a. 

H.    D.    Searles-Wood,    f.r.i.b.a.,    Cliainnan. 
Col.    J.    Lane    Notter,    r.a.m.c,    m.a.,    m.d..    Deputy    Chairiimu. 


Henry  Adams,  m.inst.c.e. 
T.  W.  Aldwinckle,  f.r.i.b.a. 

BlSHELL    AnNINGSON,    M.A.,    M.D. 

Philip  Boobbver,  m.d.,  .m.s.,  m.r.c.s. 

H.   Percy  Boulnois,  m.inst.c.e. 

J.  Spottis'.voode  Camero.n,  m.d.,  b.sc. 

W.    COLLI.NGRIDGE,    M.A.,    M.D.,    LL.M.,  D.P.H. 

C.   H.  Cooper,  m.inst.c.e. 

Lieut. -CoL.  R.  H.  Firth,  r.a.m.c,  f.r.c.s., 

D.P.H. 

Edwin  T.  Hall,  v-p.r.i.b.a. 

A.  Welleslev   Harris,  .m.r.c.s.,  d.p.h. 

Prof.  A.  Bostock  Hill,  m.d.,  m.sc,  f.i.c, 

D.P.H. 

Liei-t.-Col.  A.  S.  Jones,  U.lE  ,  m.inst.c.e. 
W.  Kaye-Parrv,  M.A.,  m.inst.c.e.,  f.r.i.b.a. 
Prof.  H.  R.  Kenwood,  m.b.,  d.p.h. 


E.  G.  Mawbey,  .m.inst.c.e. 

Louis  C  Parkes,  m.d.,  d.p.h. 

George  Reid,  m.d.,  d.p.h. 

H.    Meredith    Richards,    m.d.,    b.sc, 

m.r.c.s.,  l.r.c.p. 
Samuel  Rideal,  d.sc,  f.i.c. 
John  Slater,  f.r.i.b.a. 
J.  Osborne  Smith,  f.r.i.b.a. 
A.  Saxon  Snell,  f.r.i.b.a. 
Sir  Henry  Tanner,  i.s.o.,  f.r.i.b.*. 
W.  C.  Tyndale,  m.inst.c.e. 
E    Walford,  m.d.,  d.p.h.,  m.r.c.s. 

Wm.    WhITAKER,    B.A.,    F.R.S,    F.G.S.,  ASSOC. 
INST.C.E. 

H.  Williams,  m.d.,  d.p.h.,  m.r.c  s. 
John  Edward  W'orth,  m.inst.c.e. 


auljttors 

W.      COLLINGRIDGE,      M.A.,      M.D.,      LL.M.,    D.P.H.  |  WoOD,       DREW,      &      CO. 

liar,,    iolititor. — Basil    Field,    b.a.  (Deceased). 

sccrctaru  anB  Sirrctor. 
E.    White    Wallis,    f.s.s. 

Sanfetrs. 
The    Union    of    London    and    Smiths    Bank    Ltd.,    Regent    Street    Branch. 


EDITIXG   COMMITTEE. 


PnoF.  II.  H.  Kenwood,  m.b.,  L.K.c.r.,  d.p.h.,   Chainnaii. 
T.  \V.  Aldwinckle.  f.k.i.b.a. 

BrSHELL    AVSISGSOX,    M.A.,    M.D. 

p.    Bot)BIlVEn,    M.D.,    M.S.,    M.It.C.S. 

A.    WEI.I.J.SI.EV    IIaKHIS,    M.li.C-.S.,    D.l'.U. 

.1.    SPOTTISWtHJDE    CaMKUoN.    M.l).,    B.SC,    CM.,    M.Il.C. 

C.    H.    CoOPEIt,    M.IXST.C.E. 

Col.  J.  Lane  Xotteh,  m.a.,  m.d.,  n.p.ir.,  r.a.m.c. 

S.    KlUEAI.,    D.SC,    F.I.C,    F.f.S. 
H.    D.    SEARLF.S-WfKJD,    F.U.I. II. A. 

K.  Wai.foki),  m.d.,  D.r.ii. 

\V.     WllITAKEIt,    Il.A.,    F.H.S.,    r.0.8. 
Jxo.    El>.    WoIlTII,    M.IXST.C.E. 

E.   White  W'aleis,  f..s.8.,  .SHli-Kditor. 


AHSTKACl'OKS   OF   TITl-KS    oF    ARTRLHS    UHLATINCi    TO 
PUBLIC  HEALTH. 

II.    .\l)AM\    M.IXrr.C.K.  S.    KiDEVI,,    d.sc,    f.i.c,    f.c.s. 

U.  ANXi;.(im.x.  M..V..  M.I..  II  A.  U.»x„Lix<i,  asbuc.m.ixst.c.e. 


.1.  OsiiDiixE  Smith,  F.n.i.n.A. 


Prof.  M.  U.  Kexw<ioi>,  m.ii.,  h.imi. 

C    M4M>«,    Aa8<)C.U.I^8T.C.E. 

,.      ij  ^^'-    WllITAKEIl,    It.A.,    V.K.S.,    F.<;.8. 


Till-  Iiistituto  in  not  ri'ji|Hiji-iilj|e  for  llio  facts  and  opinions  advanced  in  tlie 
Addntttw,  r«i|«r(.,  and  Arli.-l.B  publi.slu-d  in  tin-  Journal. 


TABLE    OF    COXTENTS. 


CdXGEESS    AT    CAEDIFF. 
Inaugural  Address,  by  the  Et.   Hon.   The   Earl   of   Plymouth,  p.c,  c.b.     311 
Popular    Lecture :     Prevention    of    Consumption,    by    Professor    E.    J. 

Mc"\\'eeney,  ji.a.,  m.u.       . 317 

Section  I. — Saxitarx  Science  axd  Pretentite  ^Medicine. 
Address  by  David  S.  Davies,  ii.d.,  u.p.h.    .......     ^33 

Medical  Inspection  of  Schools,  by  H.  Meredith  Eichards,  m.d.    .         .         .     339 

Medical  Inspection  of  School  Children,  by  Philip  Boobbyer,  m.d.,  m.s., 

xi.R.c.s .     345 

Amelioration  of  the  Defects  in  School  Children  Discovered  by  [Medical 

Inspection,  by  Edmund  M.  Smith,  ii.d.,  d.p.h.   .....     349 

Pure  Air  for  Indoor  Workers,  by  T.  Glover  Lyon,  m.a.,  m.d.      .         .         .     3.5S 

Certification  and  Eegistration  of  Death,  by  Edmund  M.  Smith,  ji.d.,  d.p.h.     362 
Examination  of  Sausages  and  their  Hygienic  Preparation,  by  AVilliam  G. 

Savage,  li.sc,  m.d.,  d.p.h. 366 

The  Municipal  Training  of  Consumptives,  by  J.  Howard-Jones,  m.d.,  cm., 

D..SC.  ....-." 374 

Some  Difficulties  in  Administrative  ^lethods  in  Connection  with  the  Treat- 
ment of  Early  Cases  of  Phthisis,  by  J.  D.  ^McCrindie,  m.b.,  d.p.h.        .     377 
Infant   ^lortality  and  Parliamentary  Legislation,   by  Lieut. -Col.   Eobert 

Caldwell,  r.R.c.s.,  d.p.h.,  r.a.m.c. 383 

Tlie  Eelation  of  Protozoa  to  Preventable  Disease,  by  ^lajor  K.  J.  Blackham, 

U.P.U.,  R.A.M.C. 3S9 


Section  II. — Exgixeeeing  and  Architecture. 
Address  by  Sir  Henry  Tanner,  i.s.o.,  f.r.i.b.a.  .... 

Cardiff  Corporation  Waterworks,  by  C.  H.  Priestley,  m.inst.c.e. 
Some  Eecent  Experiments  on  the  Biolysis  of  Sewage,  by  W.  D.  Scott- 

[MoncriefE  .         .         .         .         .         .         .         .         .         . 

Comparison  of  Home  and  Colonial  Experience  of  Municipal  Engineers, 

by  E.  O.  Wynne-Eoberts,  m.inst.c.e.  ..... 

Surface  Treatment  of  Eoads  with  Eeference  to  Dust  Laying,  by  E.  Brown 

A. m.inst.c.e.      .......... 

Coalesine   Enel :    Utilisation  of   House   Eefuse,   by    Herbert    G.    Coales 

A. M.INST.C.E.       .......... 

Town  Planning,  by  W.  Harpur,  m.in.st.c.e.        ..... 

Town  and  Street  Planning,  by  Eaymond  Unwin         .... 

Street  and  City  Planning,  by  H.  Michell  Whitley,  m.inst.c.e.     . 


413 
4-20 

426 

4;i9 

452 

460 
4(Jo 
471 
479 


viii  Contents. 

Notes  on  Hospital  Heating,  by  C.  H.  Cooper,  m.isst.c.e 494 

Eoyal   Hamadryad   Seamen's   Hospital,   Cardiff,   by    11.    \V.   M.   Corbi'tt, 

F.n.i.B.A 497 

Country  Schools,  by  D.  Pugh-Jones,  f.s.i. 501 

The  Ventilation  of  Schools,  by  E.  G.  Kirkby,  a.k.i.b.a.      ....  507 
Lighting  of  School  Buildings,  by  (x.  Topham  Forrest,  M.S. a.       .         .         .516 

Testing  of  Domestic  Drainage,  by  Major  J.  J.  (lalloway,  r.k.     .         .         .  521 


Conference  of  JlrMcnvM.  Kkpuesentatives. 
Address  by  Councillor  James  Robinson,  I..K.C.P.  .... 

Notification  of  Births  Act,  by  William  Archibald,  m.u.,  d.f.u.    . 
Construction  and  Management   of  Crematoria,    by   C.    Killiek   milliard, 

M.D.,  D.sc. 

Women  Ilfnlth  Visitors,  b}'  Miss  C.  Cochrane  .... 

A  Summary  of  Industrial   Legislation   from    the  ^Iedia>val    Period,    by 

T.  Owen  Edwards      ......... 


525 
334 


r,39 
ri49 


553 


Coxferesce  of  Mbdicai,  Officers  ok   IIevi.tii. 

Address  by  Edward  Walford,  M.u.,  n.r.ii. 

Bemarks  on  the  Sanitary  Service  of  tin-  Territorial  Force,  by  Lieut.-Col 

J.  Arnallt  .lones,  v.d.,  m.d.,  d.p.ii.,  r.a.m.c.t 

Necessity   for  a  Standard  of  Cleanliness  in  all  Milking  Competitions  at 

Agricultural  Shows,  by  J.  Howard-Jones,  m.d.,  cm.,  d.sc.   . 
Typhoid  Carriers,  by  William  Archibald,  .m.i>.,  d.imi. 
Typhoid  Carriers,  by  William  (t.  .Savage,  m.d.,  n.sc,  n.i'.ii. 
Typlioid  Carriers,  by  U.  S.  Davies,  m.d.,  d.p.h.  .... 

The  Admini-*trative  Control  of  Anthrax,  by  F.  W.  Euricli.  m.d. 
The  Public  Health  and  the  Poor  Law  .Medical  Services,  by  A.  I).  lOdward 

M.B.,  U.S.  (Lond.),  ii.sc,  d.f.u.,  i,.i;.c.i-.        ..... 

Creches  and  Sanitary  Administration,  by  I).  J.  Tlioiiias,  h.imi.   . 


560 

568 

576 
5S1 
589 
59;} 
597 

G04 
609 


Coxferkxce  of  Em;  in  kicks  and  Si  uvi'.\(>its. 

Address  by  .\.  R.  Collins,  M.iXHT.c.E 611 

The  Best  Method  of  Mixing  and  Laying  Tar  .Maeadam    for   Street   and 

.Main  Roads,  by  John  S.  Brodie,  m.ixst.c.e 618 

Utilisation  of  Il<-sidual8  from  Itefuse  Destructors,  by  II.  Percy  Bouliiois, 

M.INST.C.E.  .  .  .  .  .  .  .  .  .  .  .621 

Utili.sation    of    Kesiduals    from    Kefuse    Destructors,    liy    W.    J.    Steele. 

a. M.INST.C.E li.'U 

Planting  Street  Trees,  by  W.  AV.  Petligrew li.i^ 

Tree- Planting  in  Streets,  by  C.  Chamberit  Smith        .....     (i4.'{ 
The  Merthyr  Sewage  Farms,  by  T.  Fletcher  Harvey,  m.inht.i.k.         .         .     648 


Contents. 

CoNFEEEXCE   OF   PORT    SaXITAEY   ArTHOEITIES. 

Address  by  Councillor  John  Utting,  l.e.c.p.,  m.r.c.s.,  j.p. 
The  Sanitation  of  Modern  Passenger  Ships,  by  F.  M.  Williams,  m.k.c.s. 
L.M.,  D.P.H.  .......... 

Sanitation  Afloat,  by  D.  Jenkins        ....... 

Food  Inspection  at  Ports  of  Entry,  by  W.  F.  Dearden,  m.r.c.s.,  l.e.c.p. 


657 

669 
675 

681 


COXFERENCE    OF    A'ETERIXAEY    INSPECTORS. 

Address  by  Professor  J.  Penberthy,  f.e.c.t.s.     ......     689 

Meat  Inspection  and  Tuberculosis,  by  Andrew  Watson,  m.e.c.v.s.       .         .     700 
MWk  and  Tuberculosis,  by  J.  W.  Brittlebank,  m.e.c.v.s 709 

COSFEREXCE    OF    SaXITAEY   IxSPECTOES. 

Address  by  G.  H.  Anderson       .........  712 

The  Advantages  or  Otherwise  of  Appointing  Inspectors  for  Special  Duties, 

by  Henry  Johnson     ..........  718 

The  Dairies  and  Cowsheds  Order  in  Eiiral  Districts,  and  a  better  Milk 

Supply,  by  Josiah  Bradley  ........  727 

The  Housing  and  Town  Planning  Bill  from  an  Inspector's  point  of  View, 

by  William  W.  West 730 

A  Criticism  of  the  Housing  Bill,  by  Peter  Fyfe 737 

Office  and  Duties  of  a  Sanitary  Inspector,  by  T.  W.  Warren      .         .         .  748 

Conference  of  Women  on  Hygiene. 

Sanitation  by  Women,  by  Mrs.  Edwin  Seward  .         .  .         .  753 

Home  and  Infant  ^Management  Training  for  the  Women  Worker,  by  iliss 

Mabel  Shickle 757 

Hygiene  in  its  Eelation  to  the  !Xursing  of  the  Sick  Poor  in  their  own 

Homes,  by  Miss  L.  M.  Morgan  .......  757 

Food  and  Cookery,  by  !Miss  Hester  Davies         ......  757 

Influence   of   Parentage   upon   Infantile  MortaUty,  by  ]Miss  Erie  Evans, 

M.B.LONB.  ...........  758 

The  Industrial  Aspect  of  Tuberculosis,  by  Miss  Jane  Walker,  m.u.  .  763 

The  Ladies'   Public  Health  Society  of  Manchester  and  Salford,  by  Mrs. 

Herbert  Ashburner,  b.a.    .........  766 

Hygienic  Dress  for  Women  and  Children,  b\'  Miss  Olive  M.  May       .  766 

Conference  on  the  Hygiene  of  School  Life. 

The  Sorting  and  Grouping  of  School  Children  for  Educational  Purposes, 

by  C.  J.  Thomas,  m.d.,  b.sc,  d.p.u 767 

Help  of  Teachers  in  the  Medical  Inspection  of  School  Children,  by  W. 

Lloyd  Edwards,  m.k.c.s.,  n.p.if. 778 


X  Contents. 

The  Limit  of  School  Children's  Capacity  for  Attention,  by  Prof.  William 

Phillips,  M.A ".         .         .         ."        .         .         .  785 

The  Use  of  Spray  Baths  in  Elementary  Schools,  by  F.  Eose,  rn.D.     .         .  792 
Practical  means  of  Prevention  of  Errors  of  Vision  in  School  Children,  by 

J.  Tatham  Thompson,  m.u..  cm S03 

School  Nurseries,  by  W.  Lloyd  Edwards,  ir.R.c.s.,  d.p.ii.    ....  S04 

The  Cleaning  and  Disinfection  of  School  Buildings,  liy  W.  Habgood,  m.d.  811 

The  Cleaning  of  Schools,  by -Mrs.  E.  M.  Pillow  .         .         .         .         .  S12 


PAPEES    AXD    DISCUSSIONS    AT    SESSIONAL    MEETINGS. 

Modern    Methods   of   Sewage   Disposal,    with   Special    Eeference   to   the 

Elimination  of  Suspended  Matters,  opened  by  G.  A.  Hart  .         1 

Description  of  the  Sewerage  and  Sewage  Disposal  AVorks  of  Leeds,  with 

Special  Eeference  to  the  Sewage  Disposal  Works  and  Lands  at  Eodlev, 

by  G.  A.  Hart .15 

Butter  Supply,  opened  by  L.  "Wilson  .......       22 

Small  Dwellings,  opened  by  Professor  J.  Eadclifife,  m.sc.(tech.)  .         .       34 

Eivers  Pollution  with  Special  Eeference  to  the  Board  proposed  by  the 

Eoyal  Commission,  opened  by  Sir   AVilHam  Eamsay,   k.c  ».,   F.n.s., 

LL.U.,  D.SC.  . 133 

Present-day  Eoad  Eequirements  in  Town  and  Country,  opened  by  Arthur 

Brown,  M.iNST.c.E.,  and  E.  Purnell  Huoley.  m.ixst.c.k.  .  .  .  155 
Sewer  Ventilation  and  the   Intercepting  Trap,  by  Francis  J.  II.  Coutts, 

M.D.,  B.sc,  D.p.ii.,  F.C.S.,  and  John  S.  Brodie,  M.ixsT.c.E.  .  .  .181 
Eivers  Pollution,  with  special  reference  to  the  Board  proposed  by  the 

Eoyal  Commission,  paper  by  H.  T.  Scoble  ......     202 

Diphtheria  in  Elementar_v  Schools  and  its  Prevention,  by  •].  Wright  !Ma.son, 

M.Ii.,  CM.,  D.P.II.,  M.n.f.s.K 221 

The  Inspection  of  Dairies  and  Cowsheds,  by  T.  W.  H.  Garstang,  m.  v., 

M.R.C.S.,  D.P.II. 245 

The  Pasteurisation  of  ^lilk,  by  Professor  Henry  E.  Kenwood,  m.b.,  d.p.ii.  2(i(» 
Some  Aspects  of  the  Housing  Problem  and  Town  Planning,  by  E.  H. 

Snell,  m.d.,  and  J.  E.  Swindlehurst,  m.inst.c.e.  ....     293 


AETICLES. 

The  Eelative  Hygienic  Values  of  Gas  and  I'^U-ctric  Lighting,  by  Samuel 

Eideal,  d.sc.,  f.i.c 49 

House  Eefuse,  Collection  and  DisjMjsal,  by  H.  Percy  Boulnois,  m.ix.st.c.e. 

(Address  to  Annual  Meeting  of  Associates)         .         .         .  .170 

Infectious  Diseases,  Ijy  H.  Cumpston,  m.d.         ......  23.3 

School  Hygiene  in  Australia,  by  IL  Cumpston,  m.d.            ....  274 

School  Hygieni-  in  Tasmania,  by  J.  S.  C.  Elkintjton,  m.d.,  d.p.ii.         .         .  2*^5 


COXXENTS.  xi 

NOTES  OX  LEGISLATION  AND  LAW   CASES:— 

Slaughter-Honse,  -JS— Air,  ISO— London,  ISO,  813— Landlord  and 
Tenant,  242— Flats,  330— Eemoval  of  Eefuse,  331— AVater,  331,  332 
— Sewers,  410,  -ill,  814,  815 — Sewage  Farm,  412 — Local  Sanitary 

Authoritj^  813 — Streets ".  815 

For  Index  to  all  Laiu  Cases  noted  in  Journal  1894-1008,  see  page  816 
GENEKAL   AND   COLONIAL   NOTES:— 

Concrete,  mixing  bj-  hand           ........  238 

Hong  Kong,  Board  of  Examiners,  Distribution  of  Certiiicutes     .         .  239 

Tasmania,  Board  of  Examiners,  Course  of  Instruction         .         .         .  242 

Western  Australia,  Board  oF  Examiners,  Course  of  Instruction  .         .  242 
Sewer  Ventilation  and  the  Intercepting  Trap,  communication  from 

K.  Moliun  (Victoria,  B.C.) 291 

Queensland,  Board  of  Examiners,  Distribution  of  Certificates       .  330 
Decisions  of  Council  on  Resolutions  passed  at  the  Cardiff  Congress    .     656,  752 

General  Index           ...........  818 

LIST   OF   PLATES   AND   ILLUSTEATIONS. 
Leeds  Sewage  Disposal  Works,  Plans         ......         20,  21 

Small  Dwellings,  Ground  Floor  Plan,  First  Floor  Plan  and  Section,  Cross 

Section 42,  43, 44 

Small  Dwellings,  Plan  of  Pantry  and  Coal-place          .....  47 

Relative  Hygienic  Values  of  Gas  and  Electric  Lighting  : — 

Plan  of  Rooms  and  Section  through  Room  .  .  .     facuvj     52,  .'33 

Photometric  Chart    .........  56 

Illumination  Table     ........,,  57 

Sketch  of  "  Darwin "'  Bijou  Incandescent  Gas-Burner          .          „  5S 

Sketch  of "  Royal  Ediswan"  Electric  Glow-Lamp       .         .         ,,  59 

Ventilation,  Semi-Logarithmic  Diagram     .         .         .         .         „  (i^ 

Diagram  of  Rate  of  Change  of  Air     .....,,  69 

Comparative  Ventilation  Diagram      .....,,  72 

Sketcli  of  Apparatus  for  Estimation  of  Moisture        .         .         .,  73 
Sketch  Map  of  England  and  AVales  showing  County  Boundaries  and  Catch- 
ment Basins  of  Principal  Rivers          .......  209 

Rivers  Boards  ibr  England  and  Wales,  Plan      ......  218 

Kingston-upon-IIuU  Disinfecting  Station,  Plan          .....  232 

Sketch  of  Bottomless  Box  and  Rake  for  Mixing  Concrete           .         .         .  238 

Diagram  showing  life  cycle  of  Tick  with  three  hosts  .....  405 

Mannheim  Special  Class  System        ........  776 

School  Shower  Baths : — 

Elementary  School,  Cologne 799 

„       :\Iunich 800 

„               ,,       Nuremberg ........  801 

„       Diisseldorf 802 


CONGRESSES   HELD   BY  THE   INSTITUTE. 


LEAMINGTON,    1877. 

President— B.  W.  RICHARDSON,  M.D.,  LL.D.,  F.R.S. 

Presidents  of  Sections.  Ofl&cers  of  Local  Committee. 

Sec.  I.— Edwin  Chadwick.  C.B.  ^^^''""]f."~ 

-,      -  _,  ,,  .     ,.  T^    r.  ,-,f.  The  ^^onsHIPF^L  The  JIayoe. 

„   II.— George  Wilson,  M.A.,  M.D.,  F.C.S. 

.,III.-R.  Brudenell  Carter,  F.R.C.S.  jAMifs"^  Thompson,  M.D., 

Joseph  S.  Baly,  il.R.C.S.,  F.L.S. 

STAFFORD,   1878. 
President— EDWIX   CHADWICK,   C.B. 
Presidents  of  Sections.  Officers  of  Local  Committee. 

Sec.  I.— B.W.  Richardson,  M.D.,LL.D.,  F.R.S.      Chairman- 
„    Il.-JlENRY  Day,  .M.D.,  F.R.C.S.  I'""'  Woksuipful  The  Mayoi.. 

Secretaries — 

William  Kllis  Clendinnrn. 
11.  B.  Livingston. 

CROYDON,    1879. 
President-  B.  W.  RICHARDSON,  M.D.,  LUD.,  F.RS. 
Presidents  of  Sections.  Officers  of  Local  Committee. 

Sec.    I. — Alfred  Carpenter,  AI.D.,  M.R.C.P.      Chairman — 

Lond.,  C.S.S.Cauib.  John  Coriiy',  Ksq. 

„    II. — Capt.  Douglas  Galton,  R.E.,  C.B.,      Secretaries 

D.C.L.,  F.R.S.  }1.  J.  Strong.  M.D. 

„  III.— G.  J.  Symons,  F.R.S.  RouEHT  Hall. 

EXETER,    1880. 
President-THE  RIGHT  HON.  EARL  FORTKSCUE. 
Presidents  of  Sections.  Officers  of  Local  Committee 

Sec.  I.— Prof,  he  Chaumont,  M.D.,  F.R.S.  Chairman  — 

„    II.— R.  Rawlinson,  M.Inst.C.E.,  C.B.  '!'"«  Worshipful  Thk  Mayor. 

,.  III.— Sib  Antonio  Brady.  Secretaries— 

H.    I'KHCY   BOULNOIS,   M.INST.C.E. 

E.  J.  DoMviLLK,  .M.R.C.S.E. 

NEWCASTLE-UPON-TYNE,    1882. 
President    CAI'T.  DOUGLAS  GALTON,  R.E.,  C.B.,  D.C.L..  F.R.S. 
Presidents  of  Sections.  Officers  of  Local  Committee. 

.S  c.  I.— Dknih  Emiii.kton,  M.I>.,  F.R.C.S.  Chairman 

„    II. -Mi-.NKV  Law.  .M.Inst.C.E.  The  Worshipful  Tub  Mayor 

I'lioF.  H.  RoiiiNsoN,  -M.Inst.C.K.  (Joiialimn  Angus,  E8<i.). 

„  III.— Arthur  .Mitchell, M.A.,.M.D.,  LL.D.,      Secretaries   - 

l''.R..s.  H.  E.  Armstrong  iid(1  J.  H.  Amos. 


Congresses  Held  by  the  Institute. 


GLASGOW,    1883. 
President— PROF.  G.  M.  HUMPHRY,  M.D.,  F.R.S. 


Presidents  of  Sections. 
Sec.  I.— Prof.  W.  T.  Gairdxer,  M.D.,  LL.D. 
„    II.— Pbof.  T.  Roger  Smith.  F.R.I.B.A. 
,.  III.— R.  Angus  Smith,  Ph.D.,  F.C.S. 


Officers  of  Local  Committee. 
Chairman — 
The  L(ird  Provost  (The  Honorable 
John  Ure). 
Secretaries— 
J.  B.  Russell,  M.D.,  James  Sellars 
and  Henry  Johnston. 


DUBLIN,    1884. 
President— SIR  ROBERT  RAWLIXSON,  C.B. 


Presidents  of  Sections. 
Sec.  I.— T.  W.  Grimshaw,  M.A.,  il.D. 
„    II.— C.  P.  Cotton,  M.Inst.C.E. 
„  III.— Charles  A.  Cameron,  F.R.C.S.I. 


Officers  of  Local  Committee. 
Chairman — 

The  Rt.  Honble.  The  Lord  Mayor. 
Secretaries — 

John  Beveridgk. 

Charles  A.  Cameron,  M.D. 

J.  J.  DiGGLES  La  Touche,  M.A. 

Thomas  A.  Drew,  Q.H.A. 

William  R.  Maguire,  F.R.Met.Soc. 


LEICESTER,    1885. 
President— PROF.  F.  DE  CHAUMONT,  M.D.,  F.R.; 


Presidents  of  Sections. 

Sec.  I.— Arthur  Ransome,  M.A.,  M.D.,  F.R.S. 

„    11. — Pebcival  Gordon  Smith,  F.R.I.B.A. 

„  III.— William   Marcet.  M.D.,    F.R.Met. 

Soc,  F.C.S.,  F.R.S. 


Officers  of  Local  Committee. 
Chairman — 

The  Worshipful  The  Mayor 
(Alderman  Hart). 
Secretaries — 

W.  E.  Buck,  M.A.,  M.D. 

A.  H.  Paget,  A.R.I.B.A. 


YORK,    1886. 
President— SIR  SPEXCER  WELLS,  Bart. 
Presidents  of  Sections.  Officers  of  Local  Committee. 

Sec.  I.— Prof.  F.  de  Chaumont,  M.D.,  F.R.S.       Chairman— 
„    II.— Baldwin  Latham,  M.Inst.C.E.,  F.R.  The  Rt.  Hoxble.  The  Lord  Mayor 

Met.Soc.  Secretary— 

„  III.— William  Whitaker,  B.A..  F.G.S.  S.  W.  North,  M.R.O.S. 


BOLTON,    1887. 
President— RIGHT   HON.   LORD    B.VSING,   F.R.S. 


Presidents  of  Sections  and  Conference. 

Sec.  I.— Prof.  J.  Russell  Reynolds,  M.D., 

F.R.S. 

„    II.— Prof.    T.    Hayter    Lewis,    F.S.A., 

F.R.I.B.A. 

III.— Prof.  A.  Dcpr£,  Ph.D.,  F.I.C,  F.C.S., 

F.R.S. 
Conference  of  Jledical  Ofiicers  of  Health. 
Prof.  W.  H.  Corfield,  M.A.,  M.D. 


Officers  of  Local  Committee. 

Chairman — 
The  Worshipful  The  Mayor 
(Alderman  Fletcher). 
Secretaries — 

R.    G.    HlXNELL. 

E.  Sergeant,  L.R.C.P.,  M.R.O.S. 
Marshall  Robinson. 


xiv  Congresses  Held  by  the  Institute. 

WORCESTER,    1889. 
President— G.  W.  HASTINGS,  il.l'.,  J. P. 
Presidents  of  Sections  and  Conference.  Officers  of  Local  Committee. 

Sec.  I.— George  \yiLso.N',  il.A.,  M.D.  Chairman  — 

„    II. — Uenky  J.  Marten-.  M.Inst.C.E.  The  Worshipfil  The  Mavor 

„  m.— J.  W.  TniPE,  M.D.,  F.R.C.P.,F.R.M.S.  ^-^'^'-  ^^'"'^^  I'ay,  J.P.,  F.R.I. B.A.). 

_     ,  Secretaries — 

Conference  of  iledical  Officers  of  Health.  w    Straxgk,  M.D. 

Prop.  W.  II.  Corfiei-d,  M.A.,  M.D.  Hohack  Swete,  M.D. 

BRIGHTON,    1890. 
President-SIR  THOMAS  CK.AWFORI),  K.C.B..  M.D. 
Presidents  of  Sections  &  Conferences.  Officers  of  Local  Committee. 

Sec.  I.— G.  Vivian  roORE,  M.D.,  F.R.C.P.  Chairman - 

"  iJi'^ir""*'-  ''"■  1"**''"  ^'i.'l"i  •"£•!■?  •^-  The  \\-0R.SHiPFrL  The  Mayor. 

„  III.-WiLLiAM  Topley,  KR.S.,  F.G.&.  (Alderman  Mauwaring,  J.P.). 
Conference  nf  Jledical  ORicer?  of  Health. 

Arthur  Xewsholmk,  .\I.D.,  D.P.II.  Secretary— 

Conference  of  Inspectors  of  Nuisances.  -■^-  ^ewsholme,  M.D. 
Alfred  Carpenter.  M.D.,  M.R.f.P.,  D.P.H. 

PORTSMOUTH,    1892. 

Hon.  President-H.R.H.  THE  DUKE  OF  tONNAUGllT,  K.G. 

President— SIR  CU.UILF.S  CAMKRON.  .\f.D..  F.R.C.S.I.,  D.l'.il. 

Presidents  of  Sections  Eind  Conferences. 

r,       ,      r^         ,    ,  ..  ,.  „  Conference  of  Jleilical  Officers  of  Healthi 

See.  I.-Pbof.  J.  Lane  Notter,  M.D.  pj^^p   (.   kelly,  M.D. 

„    II.— James  Lemon,  M.Ixst.C.E.,  F.R.I.B..\.  Conference  of  .Municipal  and  County 

Fiifrineers 
,.III.-W.  J.  Ri-ssELL,  PH.D.,  F.R.S.  II    pekcy  Boii..nois,'m.I.nst.C.E. 

Conference  of  Sanitary  Inspectors. 
Conference  of  Naval  and  Military  Hygienists.  Prof.  .\.  Wynter  Blyth. 

In8P.-Genl.  J.  1).  Macdonald,  M.D.,  F.R.S.  Conference  on  Domestic  Hygiene. 

Lady  Douglas  Galton. 
OflBcers  of  Local  Committee. 
Chairman —  Secretaries  — 

The  Worshipful  The  Mayor  Alexanker  Hellard. 

(Alderman  T.  Scott  Foster,  J.P. ).  B.  11.  .\Iimby,  M.D.,  D.P.H. 

LIVERPOOL,    1894. 
President    SIR  FRANCIS  SHARP  POWELL,  Baut.,  .M.P. 
Presidents  of  Sections  and  Conferences. 
Sec.  I. — E.  Klein,  M.D..  F.R.S.  Conference  of  .\lunicii)al  and  County 

„    II. — G.  F.  Deacon,  M.Inst.C.E.  Knuineers. 

„  III.— Thomas  Stkven.son,  .\I.U.,  F.R.C.P.  A.  M.  Fowler,  .M.Inst.C.E. 

Conference  on  Mercantile  Marine  Service.  Conference  of  Sanitary  Inspectors. 

Sir  W.  B.  Forwood.  Francis  Vacheh,  F.R.C.S. 

Conference  of  Medical  onicer.s  of  Health.  Conference  of  Ladies  on  Domestic 

Charles  E.  Paget,  M.R.CS.,  M.O.H.  Hygiene. 

Salford.  Tin:  Lahy  Mayoress  of  Liverpool. 

Officers  of  Local  Committee. 
Chairman^  Secretaries — 

The  Lord  Mayor  (The  Rt.  Hon.  II.  Pkih'Y  Boulnois,  .M.Inst.C.E. 

William  B.  Bowring).  E.  W.  Hope,  M.D. 


CoxGRESSKS  Held  by  the  Institute. 


NEWCASTLE-UPON-TYNE,  1896. 
President— RIGHT  HON.  EARL  PERCY,  P.C. 
Presidents  of  Sections  and  Conferences. 


Sec.  I.— Pkof.  W.  H.  CoTiFiKLD,  M.A.,  M.D. 

OXON.,   F.R.C.P.LOND. 

„    II.— Sin  Andhew  Noble,  K.C.B.,  F.R.S., 

iMN-.ST.C.E. 

„  III.— W.  H.  DixES,  B.A.,  F.R.Met.Soc. 

Conference  of  Port  Sanitary  .\uthorities. 
A.  Holt  Barber. 


Conference  of  Medical  Officers  of  Health. 

Alfred  Hill,  M.D.,  F.R.S.E.,  F.I.C. 

Conference  of  Municipal  and  County 

Engineer.?. 

F.  J.  C.  May,  M.Inst.C.E. 

Conference  of  Sanitary  Inspectors. 

G.  Rbid,  M.D.,'D.P.H. 

Conference  on  Domestic  Hygiene. 
The  Mayoress  of  Newcastle. 


Officers  of  Local  Committee. 
Chairman —  Secretaries — 

The  Worshipful  The  Mayor  H.  E.  ARMSTHONfi,  D.Hy. 

(Councillor  Riley  Lord).  J.  W.  Hembrough,  M.D. 

LEEDS,    1897. 

President— ROBERT  FARQUHARSON,  .M.D.,  F.R  C.P.Lond.,  MP.,  D.L.,  J.P. 

Presidents  of  Sections  and  Conferences. 


Sec.  I.— T.  Pridgin  Teale,  M.A.,  .M.B.Oxo.v., 

F.R.C.S.,  F.RS. 
„    II.— Lewis A^fGELL,M.INST.C.E.,F.R.I.B,A. 

„  in.— William    Whitaker,   B.A.,    F.R.S., 
F.G.S.,  Assoc.lNST.C.E. 

Conference  on  River  Pollution. 
Major  Lamorock  Flower,  F.R.Met.Soc. 

Conference  of  Municipal  Representatives. 
Councillor  B.  Womersley. 


Conference  of  Medical  Officers  of  Health. 

Edward  Seaton,  M.D.,  F.R.C.P.,  F.C.S. 

Conference  of  Municipal  and  County 

Engineers. 

Thomas  IIewson,  M.Inst.C.E. 

Conference  of  Sanitary  Inspectors. 

Peter  Fyfe,  P.R.S.Edin. 

Conference  of  Ladies  on  Domestic 

Hygiene. 

Mrs.  E'awkes. 


OfBcers  of  Local  Committee. 
Chairman —  Secretaries — 

The  Rt.  Honble.  The  Lord  JIay-or  J.  Spottiswoode  Cameron,  M.D.,  B.Sc. 

(Sir  J.  Kitson,  Bt.,  M.P.).  A.  E.  Pearson,  AI.R.C.S.,  L.R.C.P. 

W.  Spinks,  Assoc. M.Inst.C.E. 

BIRMINGHAM,    1898. 

President— SIR  JOSEPH  FAYRER,  Bt.,  K.C.S.I.,  M.D.Edin.,  F.R.C.P.Lond., 

M.R.C.S.Eng.,  LUD.Edin.  and  St.  And.,  Q.H.P.,  F.R.S. 

Presidents  of  Sections  and  Conferences. 


Sec.  I.— Alfred  Hill,  iLD.,  F.R.S.Ed.,  F.I.C. 
„    II.— W.  Henman,  F.R.I.B.A. 
„  III.— G.  Sims  Woodhead,  M.D.,  F.R.C.P., 
F.R.S.EDIN. 


Conference  of  Municipal  and  County 

Engineers. 

T.  DE  CouHCY  Meade,  M.In.C.E.,  F.G.S. 

Conference  of  Sanitary  Inspectors. 

yf.  W.  West. 

Conference  of  Ladies  on  Domestic 

Hygiene. 

The  Lady  Mayoress  (.Mrs.  C.  G.  Beale) 


Conference  of  Jlunicipal   Representatives. 

Alderman  W.  Cook,  J.P. 

Conference  of  Medical  Officers  of  Health. 

John  C.  McVail,  M.D.,D.P.1I.,  F.RS.E.,  F.S.S 

OfScers  of  Local  Committee. 
Chairman —  Secretaries — 

The  Rt.  Honble.  The  Lord  Mayor  A.  Bostock  Hill,  JI.D. 

(Councillor  Charles  G.  Beale).  W.  Bayley  Marshall,  M.Inst.C.E. 

J.  E.  Wili.cox,  Assoc.M.Inst.C.E. 


Congresses  Held  uy  the  IxsrrruTB. 


SOUTHAMPTON,    1899. 

President— SIR  WILLIAM  II.  PKEECE,  K.C.B.,  F.R.S.,  Pbes.Isst.C.E. 

Presidents  of  Sections  and  Conferences. 


Sec.  I.— Sir  Joseph  Ewaht,  M.D.,  F.E.C.P., 

.M.R.C.S.,  J.P. 
„    II.— J.AMES  Lemox.M.Inst.C.E.,  F.R.I. B.A., 

F.S.I.,  F.G.S..  J.P. 
„  III.— Phof.  Percy  F.  Fr.*xkl.*nd,  Ph.D., 

B.Sc,  F.R.S. 

Conference  of  llunicipal  Reijresentatives. 
Alderman  Thomas  Waltox,  J.P. 

Conference  of  Port  Sanitary  Authorities. 
MiLLAB  Wilkinson,  C.C. 

Conference  of  Medical  Officers  of  Health. 
T.  Obme  DruriELD,  Sl.D..  NLR.C.S.,  L.R.C.P. 

Officers  of  Local  Committee 
Secretaries — 


Conference  of  .\Ie(iic;iI  Officers  of  Schools. 

Charlks  E.  Shelly,  M.A.,  M.D., 

.M.R.C.P.Loxr..,  il.R.C.S.ExG. 

Conference  of  Eogiueers  and  Surveyors  to 

Couutj-  &  other  Sanitary  Authorities. 

E.  Purxell  Hooley,  Assoc.M.Ixst.C.E. 

Conference  of  Veterinary  Insjiectors. 

\V.  HrxTixG,  F.R".C.V.S. 
Conference  of  Sanitary  Inspectors. 

C'H.tRLES    MacMaHON. 

Conference  of  Ladies  on  Domestic 

Hygiene. 

Mrs.  Coxstaxcf.  Patey. 


Chairman  — 
The  WoBSHiPFiL  The  Mayor 
(Councillor  G.  A.  E.  Hussey). 


A.  Welleslky  HARnis.  .M.R.C.S.,  D.P.II. 
W.  13.  G.  Bexxett.  Assoc. .M.lxsT.C.K. 
W.  Matthews,  M.Inst.C.E. 
C.  H.  RissELL,  M.R.C.S.,  D.P.H. 


PARIS,     1900. 
President— PROF.  W.  II.  CORKIELD,  M.A.,  M.U.Oxox.,  F.R.C.P.Loxd. 


Chairman  of  Local  Committee — 
PuoF.  GufeHAXT,  President  of  Soci^U 
Fraiifaise  d'Hygiene. 
Secretaries — 

Dr.    FOVEAI"    DE   COUBMELLES. 

Cecil  Nicholson. 

Dr.  Bloyac. 

M.  Joseph  de  Pietra  Santa. 
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rpHEKE  are  some  important  features  which  at  the  present  time  are 
X  exercising  tlie  minds  of  those  specially  interested  in  tlie  develojjmcnt 
of  sewage  purification,  and  whicli  it  will  be  interesting  to  iliscuss. 

Those  who  are  familiar  with  the  practical  difKculties  which  surround 
the  application  of  the  theory  of  sewage  disposal,  and  which  confront  man\' 
of  the  public  authorities  throughout  the  country,  more  especially  in  our 
industrial  populous  centres,  cannot  fail  to  have  observed  that  the  problem 
of  the  prevention  of  pollution  to  our  streams  and  water-courses  must  of 
necessity  be  developed  slowly,  and  it  is  especially  interesting  to  observe 
the  limitations  which  physical  environment  have  in  determining  the  form 
of  treatment  which  various  authorities  find  it  most  expedient  to  adopt. 
The  experience  of  the  past  has  shown  how  unwise  it  is  to  generalize  in  too 
comprehensive  a  manner  on  questions  of  sewage  treatment,  and  we  have- 
now  attained  the  stage  in  tlevelopment  when  it  is  universally  recognised 
that  it  is  futile  to  attempt  to  lay  down  laws  in  sewage  treatment  as  being 
generally  applicable  to  the  varying  conditions  of  different  localities. 

1  believe  it  may  truly  be  urged  that,  out  of  the  maze  of  controversv 
which  has  in  the  past  surrounded  the  (juestion  of  sewage  treatment,  wc 
may  hope  to  be  in  a  position  to  regard  this  question  as  an  equation  in 
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which  the  financial  or  business  fuctor  will  take  an  equally  important  part 
and  run  collateral  with  the  scientific  and  physical  facturs,  and  from  which 
it  will  be  practicable  to  produce,  with  the  assistance  of  the  data  we  have 
compiled,  the  most  expedient  solution  to  any  particular  problem. 

The  obligation  which  is  ini])0sed  upon  our  large  inland  authorities  of 
purifying  the  sewage  and  storm-water  which  proceed  from  their  areas 
before  passing  into  the  rivers,  is  of  such  a  formidable  character  that  it  is 
by  no  means  clear  that  those  authorities  will  ever  be  able  on  the  present 
basis  to  fulfil  the  task  imposed  upon  tlieni.  With  the  advantages  of 
present  day  knowledge,  and  with  the  support  of  our  communities  and 
authorities,  we  may  now  claim  that  there  is  evidence  that  it  is  practicable 
to  prevent  pollution  from  sewage  and  storm-water  as  far  as  a  given  point 
in  the  scale  of  purification;  and  in  this  respect  there  appears  to  be  also 
some  evidence  that  the  day  is  coming  when  some  regard  will  not  only 
re()uire  to  be  jiaid  to  the  quality  of  an  effluent,  but  that  some  standard 
in  which  quality  and  quantity  in  due  relation,  both  to  effluent  and  the 
stream  into  which  the  same  effluent  is  discharged,  will  be  indissolubly 
-connected,  and  that  consideration  will  be  given  to  the  character  of  the 
-jtream  into  which  effluents  are  discharged. 

With  a  few  notable  exceptions  there  was  little  to  be  observed  except 
the  progress  of  continued  failure  in  sewage  treatment  before  the  function 
of  bacteria  in  relation  to  the  decomposition  of  organic  compounds  was 
<liscovered. 

The  progress  of  the  last  fifteen  years  in  the  practical  application  of 
bacterial  life  to  sewage  purification,  has  now  effectively  demonstrated  that 
these  organisms  can  be  utilised  to  higher  advantage  under  certain  artificial 
and  more  or  less  controllable  conditions  than  is  practicable  in  soil  of 
variable  constitution,  and  it  is  also  true  that  there  is  great  difference  of 
opinion  at  the  present  day  amongst  skilled  experts  upon  the  more  or  less 
important  questions  of  detail  whic-h  govern  the  form  of  treatment  which 
should  be  given  to  sewage  in  order  that  bacteria  may  exercise  their  func- 
tions to  the  highest  advantage,  and  this  is  ec[ually  true  of  the  engineering 
side  of  this  j>roblem,  and  one  may  venture  to  say  that  it  is  equally  true  of 
any  other  involved  |>roblem  having  unstable  contlitions  to  deal  with.  It 
has  been,  however,  now  fully  demonstrated  that  the  essentialities  of  the 
problem  may  be  attained  witliiii  tin-  bounds  of  practice  by  different 
methods  which  fortunately  have  afforded  ami  continue  to  affoni  scope  for 
ntsource  and  ingenuity,  and  which  will  no  doubt  continue  to  be  developed 
to  liij'her  deirrees  of  refinenuMit. 
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The  success  of  the  artificial  processes  of  bacterial  treatment  may  novr 
be  said  to  have  withstood  the  onslaught  of  doubt  and  suspicion  whicii  was 
inevitable,  so  that  we  may  claim  that  the  fundamental  principles  of  sewage 
purification  are  firmly  established.  In  this  respect,  all  are  waiting  with 
expectancy  the  issue  of  a  further  report  of  the  Royal  Commission  on 
Sewage  Disjiosal,  in  the  hope  that  the  benefits  of  their  laborious  and 
prolonged  investigations  may  go  far  to  establish  the  justification  of  the 
efforts  which  have  been  made  by  authorities  to  carry  out  their  responsi- 
bilities, in  view  of  the  knowledge  tliey  had  at  their  disposal. 

The  consolidation  of  bacterial  processes  has  gone  far  to  demonstrate 
the  practicability  of  producing  effluents  which  are  at  least  non-putrescible 
within  reasonably  defined  limits  of  volume,  but  the  satisfactory  purifica- 
tion of  storm-water  may  be  said  at  this  stage  to  remain  unsolved,  and  it  is 
to  this  question  [  believe  that  the  minds  of  those  specially  engaged  in  the 
study  of  sewage  purification  will  require  to  give  special  consideration  in 
the  immediate  future. 

Special  filters  constructed  witli  :i  view  to  the  extraction  of  solitl  matter 
by  straining  through  medium  as  a  purely  physical  operation  have  not 
proved  reasonably  successful,  and  we  look  to-day  to  some  more  satisfactory 
and  practicable  method  of  accomplishing  this  object  being  attained. 

The  most  important  features  round  which  controversy  is  raging 
relating  to  the  construction  of  bacteria-beds  are  undoubtedly  those  of 
(1)  the  nature  and  size  of  medium  to  be  employed,  and  (2)  the  metliod 
of  distribution  to  be  adopted  upon  the  bacteria-beds. 

The  experience  of  Salford  and  Birmingham  with  fixed  distributors, 
and  the  investigation  which  Mr.  J.  D.  Watson,  the  Engineer  to  the  Bir- 
mingham Tame  and  Rea  District  Drainage  Board,  has  conducted,  with 
movable  circular  and  fine  distributors,  and  those  of  Messrs.  Willcox  and 
Raikes  at  the  Hanley  Sewage  Works  with  movable  rectangular  distribu- 
tors, are  worthy  of  careful  study. 

Research  into  this  question  would  a]ipear  to  show  that  given  suitable 
conditions,  the  fixed  sewage  distributor  more  than  justifies  its  existence 
when  judged  by  the  practical  results  obtained  in  the  effluents  produced  by 
those  bacteria-beds,  and  it  is  diflficult  to  explain  why  the  defects  of  tiiis 
method  of  distribution,  in  respect  of  inequality  of  distribution  over  a 
given  area,  do  not  bring  about  a  corresponding  result  in  the  bed  effluent, 
which  theory  would  lead  one  to  believe  must  inevitably  occur.  There  are 
obviously  compensating  advantages  which  neutrali-ie  the  effect  of  this 
deficiencv  and  which  remain  undetermined. 
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Many  investigations  have  been  conducted  with  a  view  to  ascertain- 
ing what  is  the  most  suitable  size  of  medium  to  adopt  for  bacteria-beds 
constructed  on  the  percolation  principle,  and  to  some  extent  it  would 
appear  that  this  problem  is  not  merely  confined  to  the  simple  issue  of 
ascertaining  what  are  the  limits  to  which  the  size  of  material  should  be 
graded  for  the  purpose  of  allowing  suspended  matter  to  pass  down  freely 
through  the  bed  between  the  interstices  of  the  stones,  and  at  the  sanii.- 
time  present  the  maximum  surface  area  of  medium  to  the  fluid  as  well  as 
to  allow  the  requisite  quantity  of  air  to  regularly  and  evenly  pass  through 
the  bed  with  the  liquid,  and  by  which  a  continuous  process  may  be 
operated.  The  problem  is  undoubtedly  complicated  by  some  physical 
action  which  takes  place  in  the  bed,  and  wliicli  appeai-s  to  be  the  result 
of  the  action  produced  by  friction  of  soms  of  tiie  constituents  of  the  fluid 
upon  the  medium  itself. 

Tiie  elimination  of  suspended  matter  from  sewage  and  its  ultimate 
satisfactory  disposal  with  advantage  still  remains  to-day  the  most  im- 
portant problem,  presenting  the  greatest  difiiculty,  which  those  connected 
with  sewage  disposal  have  to  meet.  This  difficulty  very  largely  centres 
in  the  circumstance  that  the  difficulties  in  sludge  disposal  of  large  and 
small  communities  are  not  strictly  comparable.  Indeed,  there  are  notable 
instances  in  whicli  the  facilities  of  inland  navigation,  by  means  of  which 
it  has  been  rendered  practicable  to  remove  out  to  sea  the  whole  of  tlie 
solids  which  some  of  our  largest  authorities  produce  at  their  outfall 
works,  has  been  a  most  fortuitous  circumstance,  and  one  upon  which  those 
authorities  have  reason  to  be  congratulated. 

It  has  now  been  demonstrated  that  any  hopes  we  may  have  raised  can 
no  longer  be  entertained  in  the  expectation  that  septic  fermentation  of 
sewage  would  finally  solve  the  problem  of  how  to  eliminate  and  dispose 
of  solid  matter  contained  in  sewage :  but  it  has  also  been  demonstrated 
very  forcibly  that,  imder  certain  conditions,  this  form  of  treatment  has 
ju'oved  eminently  successful,  and  in  this  respect  one  of  the  most  notice- 
able features  has  been  the  odourless  condition  of  the  septic  residual  sludge 
deposited  in  the  tanks,  and  the  facility  with  which  this  residual  sludge  is 
air-dried  in  porous  ground  without  any  anxiety  arising  ui>on  consequential 
nuisance  during  the  process.  On  the  other  hand,  one  cannot  disregard 
with  prudence  the  evidence  that,  under  certain  conditions,  septic  treatment 
may,  in  its  initial  stage,  become  obnoxious. 

The  evidence  of  the  degree  of  digestion  of  solid  matter  in  the  septic 
tank  is  very  variable,  as  one  would  naturally  expect  with  such  an  unstable 
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or  varied  mixture  as  crude  sewage,  but  it  is  to  be  noted  that  septic  tank 
efHuents  invariably  contain  relatively  high  proportions  of  suspended  solid 
matter,  which  still  require  to  be  eliminated  as  a  further  jirocess  before 
disposal  may  be  regarded  as  complete. 

It  has  not  yet  been  demonstrated  that  it  is  practicable  to  produce 
efHuents  from  bacteria-beds  which  shall  be  free  from  suspended  matter, 
and  it  is  a  subject  of  keen  controversy  as  to  how  far  one  is  justified  within 
the  limits  of  practice  to  carry  the  refinements  of  the  elimination  of  solid 
matter  from  tank  ctfluents  before  the  effluents  are  applied  to  bacteria- 
beds.  In  this  respect  it  is  not  out  of  place  to  direct  attention  to  the 
advantages  to  be  gained  by  chemical  precipitation  of  crude  sewage,  which 
in  the  case  of  the  Leeds  experiments  demonstrated  how  rapidly  a  thor- 
oughly clarified  effluent,  pi'oduced  by  chemical  precipitation,  can  be  oxidised, 
and  what  a  comparatively  small  amount  of  suspended  matter  remained  in 
the  effluent.  It  is  true  that  the  suspended  matter  contained  in  the  efflu- 
ents coming  from  bacteria-beds  treating  septic  liquor  and  precipitated 
sewage  was  generally  a  non-putrescible  compound,  and  this  could  not  also 
be  said  of  the  suspended  matter  contained  in  the  effluents  produced  by 
those  bacteria-beds  treating  settled  crude  sewage;  but  it  is  questionable 
how  far  one  may  correctly  regard  the  suspended  matter  which  is  con- 
tained in  these  effluents  as  having  been  disposed  of  if  they  are  present  in 
these  effluents  in  a  well  oxidised  and  non-putrescible  form. 

The  separator  tank  which  Mr.  Watson,  the  Engineer  to  the  Birmingham 
Tame  and  Kea  Drainage  Board,  has  designed  for  the  express  purpose  of 
removing  this  suspended  matter  from  his  bacteria-bed  effluents  has,  I 
believe,  been  highly  successful  upon  an  extensive  scale :  so  that  if  one  is 
provided  with  satisfactory  means  of  air-drying  this  material,  as,  say,  by 
the  use  of  open  and  porous  land,  we  may  reasonably  hope  that  this  diffi- 
culty may  be  eventually  overcome  in  a  great  many  cases.  There  are, 
however,  a  great  many  instances  of  authorities  in  this  country  who  have 
not  been  provided  witii  the  natural  means  of  reducing  to  solid  and  con- 
trollable form  suspended  matter  which  is  contained  in  sewage  sludge,  and 
in  such  instances  there  is  much  to  be  said  in  favour  of  the  system  of 
treatment  which  provides  for  as  complete  clarification  of  the  sewage  as 
practicable  in  its  initial  stages  of  treatment. 

Judging  from  the  present  condition  of  our  rivers  in  most  industrial 
centres,  it  is  probable  that  those  effluents  whose  only  defect  might  be  that 
they  contained  a  relatively  high  proportion  of  non-putrescible  suspended 
matter  may  be  regarded  somewhat  sympathetically.       It  can,  however. 
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be  scarcely  questioned  that  authorities  will  not  be  permitted  to  use 
this  process  as  a  method  for  the  disposal  of  solid  matter;  and  should  the 
standard  which  authorities  are  required  to  comply  with  contain  a  definite 
factor  in  this  respect,  it  will  be  interesting  to  see  how  far  the  influence 
(af  the  imposition  of  that  condition  may  go  in  directing  attention  to  the 
importance  of  eliminating  suspended  matter  from  sewage  at  the  earliest 
practicable  stages  in  its  treatment. 


Dn.  Wain.man  (Vift-Chainnau,  Sanitary  Cimiiiiittee,  Leeds)  welcomed  the 
members. 

Mk.  E.  J.  SiLCOCK  (Westminster  and  Leeds)  said  he  wished  to  draw  their 
attention  to  the  particular  time  during  the  process  of  purification  at  which 
the  separation  of  the  solid  matter  should  take  place.  This  involved  the  question 
as  to  whether  or  not  it  was  necessary  for  anaerobic  action  to  go  on  in  seM'sge 
before  applying  to  it  a  process  in  which  the  circumstances  were  favourable  to 
the  aerobic  organisms.  It  was  at  one  time  held  by  many  as  an  a.xioni  that 
it  was  necessary  to  have  a  distinct  anaerobic  step  in  any  system  of  j)uritication. 
It  was  not  clear  when  anaerobic  action  first  started,  but  it  probably  commenced 
immediately  the  sewage  entered  the  sewers,  and  it  might  depend  to  a  certain 
extent  on  the  length  of  sewers,  and  therefore  on  the  time  occupied  by  the 
sewage  in  reaching  the  disposal  works,  whether  or  not  the  anaerobic  process, 
if  essential,  was  sutticiently  advanced  to  obviate  the  necessity  of  providing 
tanks  in  which  that  action  could  take  place.  The  experiments  carried  out 
at  Leeds  in  connection  with  wiiat  was  known  as  the  Leeds  bed,  to  which 
screened  fresh  sewage  was  applied,  indicated  that  (at  all  events,  ia  the 
case  of  sewage  remaining  in  the  sewers  as  long  as  the  Leeds  sewage)  it  was 
])08sible  to  obtain  by  aOrobic  processes  alone  a  satisfactory  degree  of  purification. 
In  the  numerous  cases  of  contact  beds  dealing  with  crude  sewage,  of  which  the 
Sutton  installation  was  tiie  rarliest,  good  results  in  purification,  apart  from  the 
choking  of  the  beds,  had  been  attained  by  applying  I'resli  sewage  to  an  oxydising 
])rocess.  Therefore,  if  apparatus  can  be  devised  by  which  the  solid  matter  can 
be  passed  throu!,'li  the  oxidising  bed,  it  would  appear  that  there  is  no  reason 
why  the  separation  of  tlie  solids  should  not  be  effected  after  the  liquid  had 
undergone  the  oxidising  i)rocess.  Tlie  solids  so  treated  would  be  in  a  non- 
])utrescible  state,  and  their  removal  from  tiie  liquid  portion  of  the  sewage  could 
be  easily  effected  by  settlement  in  tanks  or  lagoons,  apiihcation  to  land,  or 
sand  filtration.  Tlu-  sludge  produced  by  any  of  tiiese  proi-esses  would  dry  more 
rapidly  and,  being  iion-putresciblr,  would  be  mon-  easy  to  deal  with  than  the 
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sludge  produc?d  by  any  system  prior  to  the  oxidising  part  of  the  process.  Jf, 
therefore,  the  suspended  matter  could  be  eliminated  at  thi>  later  stage,  a  very 
solid  advantage  would  be  obtained. 

The  next  point  to  be  considered  was  the  total  amount  of  solid  matter  which 
could  be  eliminated  by  tlie  varying  processes.  There  were  practically  three 
methods  of  separating  solids  prior  to  oxidation,  namely,  chemical  precipitation, 
natural  settlement,  and  septic  tanks.  Judging  by  the  experience  which  had 
been  obtained  with  Leeds  sewage,  the  quantities  of  sludge  produced  by  those 
three  processes  were  in  the  ratio  of  three,  two,  and  one.  So  far  as  he  was  aware 
there  was  no  information  as  to  the  quantity  of  sludge  to  be  dealt  with  when  the 
solids  were  separated  after  the  oxidising  process,  but  they  would  probably  be 
less  than  with  a  septic  tank.  It"  one  had  no  facilities  for  getting  rid  of  the  sludge 
it  proved  a  very  great  difficulty,  and  obviously  a  system  «  hich  tended  to  reduce 
the  total  quantity  would  receive  favourable  consideration.  Where,  on  the  other 
hand,  sludge  could  be  shipped  out  to  sea  or  could  bt^  otherwise  readily  disposed 
of,  it  might  be  an  advantage  to  remove  the  sludge  as  soon  and  to  the  greatest 
extent  possible,  and  therefore  to  have  less  to  deal  with  at  the  latter  stages  of  the 
purification  process.  It  was  thought  years  ago  that  the  sludge  from  septic  tanks 
would  be  very  offensive  and  cause  grave  nuisance,  but  he  thought  more  recent 
experience  had  disproved  this,  and  it  was  now  known  that  septic  sludge  could 
be  handled  without  creating  more  nuisance  than  when  dealing  with  ordinary 
sludge ;  and,  apart  from  this,  the  drying  of  the  sludge  from  a  septic  tank  took 
place  more  quickly  than  was  the  case  with  chemically  precipitated  sludge. 

The  next  question  to  which  he  directed  attention  was  that  of  the  size  of  the 
material  to  be  used  as  the  filtering  medium  for  oxidising  beds,  and  here  again 
considerable  difference  of  opinion  existed.  The  case  for  small-grade  medium 
had  been  very  forcibly  put  forward  by  Dr.  Reid,  whose  experiments  at  Hanley 
tended  to  shew  that  the  greater  part  of  the  oxidising  and  nitrifying  processes 
took  place  near  the  surface  of  the  beds,  and  that  deep  beds  were  unnecessary. 
He  would  like  to  point  out,  however,  that  such  a  system  involved  a  most 
thorough  removal  of  suspended  solids  before  the  liquid  was  applied  to  the  beds> 
and  from  his  experience  he  was  inclined  to  think  that  even  when  the  best 
possible  had  been  done  in  this  direction  the  colloids  would  form  a  mucus  on  the 
surface  of  the  bed  and  ponding  of  the  surface  would  take  place.  On  the  other 
hand,  the  experiments  carried  out  in  Leeds,  already  referred  to,  had  shown 
that  it  was  desirable  to  make  the  interstices  of  the  filter  large  enough  to 
allow  of  the  passage  of  the  solids  in  suspension  through  the  bed,  instead  of 
giving  them  a  chance  of  being  retained,  and  that  indica'ed  that  tlio  material 
should  be  of  as  large  a  size  as  possible  consistent  with  obtaining  sufficient 
surface  over  which  the  liquid  could  percolate  in  contact  with  the  bacteria. 

How  far  this  principle  could  be  carried  out  would  be  determined  in  many 
cases  by  the  fall  available,  which  would  regulate  the  depth    of   the  lud-^.    but 
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having  been  closely  connected  with  the  Leeds  experiments,  his  views  naturally 
tended  towards  a  large-grade  medium.  He  was  of  opinion  that  there  was  no 
half-way  house  between  the  two  extremes,  and  that  the  material  must  be  either 
very  large  or  very  small,  or  it  might  be  that  a  thin  layer  of  fine  material  on  the 
surface  of  the  bed  (where  it  could  be  got  at")  would  be  permissible,  the  lower 
part  of  the  bed  being  of  large  material. 

Mk.  J.  CoEBETT  (Salford)  referred  to  the  experiments  carried  out  at  Salford. 
Tliey  might  take  it  as  demonstrated  that  if  they  went  to  the  expense  of  a 
sufficiently  heavy  dose  of  lime  precipitate  (a  ton  or  a  ton  and  a  half  to  a 
million  gallons)  they  could  produce  a  clear  liquid  free  from  matter  in  suspension. 
Another  very  successful  process  was  the  filtration  through  fairly  tine  sand  at 
high  pressure.  In  both  cases  where  he  liad  the  operation  carried  out  the  result 
was  a  perfectly  bright  liquid,  which  the  chemists  recorded  as  nil  in  regard  to 
the  matters  in  suspension.  As  to  the  more  modern  method  of  finishing  the 
operation  on  bacteria  beds,  the  point  to  consider  \\as  whether  they  sliould 
eliminate  solid  matter  before  reaching  the  beds  or  not.  He  contended  the  right 
time  to  eliminate  was  before  the  suspended  matter  was  sent  on  to  the  beds, 
otherwise  they  would  become  more  or  less  choked.  Roughing  filters  of  the 
general  type  now  coming  into  consids-able  use  for  waterworks  were  equally 
applicable  to  sewage  works.  These  niters  were  coming  into  use  on  the  Con- 
tinent and  in  America,  and  lie  had  fitted  up  one  at  Salford.  One  result  of 
that  method  of  treatment  would  be  a  considerable  reduction  in  the  cost  of 
chemicjils,  and  the  area  of  land  required  would  also  be  much  reduced.  At 
Salford,  when  their  works  were  completed,  they  would  be  treating  the  sewage 
of  a  quarter  of  a  million  population  on  an  area  of  less  than  twenty  acres.  He 
believed  that  was  a  record,  but  it  had  to  be  noted  tliat  the  Ship  Canal  enabled 
tliem  to  ship  away  any  amount  of  solid  matter  at  a  cost  of  less  than  tenpence 
per  ton.  He  hoped  in  time  to  liave  these  rougliing  filters  cleansed  by  a  mechan- 
ical apparatus  at  a  very  moderate  cost,  and  he  wanted  to  cleanse  them  several 
times  a  day  if  neees.sary,  a  tiling  practically  impossible  by  hand  labour. 

Dr.  H.  M.  Wilson  (Chief  Inspector  of  the  West  iiiding  Rivers  Board)  said 
it  was  a-s  yet  an  unsettled  point  as  to  whether  suspended  matter  sliould  be 
almost  entirely  removed  from  the  sewage  by  tank  treatment,  or  be  allowed  to  go 
on  to  the  filters.  He  agreed  that  an  ordinary  tank  efllueut  could  not  be  used  on 
a  filter  bed  of  very  fine  material,  because  the  suspended  matter  would  be  certain 
to  (.-hoke  up  the  bed.  If  a  tank  effluent  was  to  be  used  on  such  a  bed,  it  seemed 
necessary  to  resort  to  chemical  precipitation.  They  would  wait  w  ith  interest 
to  see  what  results  Mr.  Corbett  got  with  the  roughing  filters;  but,  -so  far  as  he 
knew  at  present,  no  such  process  was  adojited,  and  so  far  cheniic;il  precipitation 
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seemed  necessary  for  a  fine  grade  filter  bed.  By  any  other  tank  treatment  the 
silting  up  of  the  filters  and  tlie  trouble  it  caused  must  be  faced.  In  Prussia  they 
had  set  up  the  central  authority  so  much  asked  for  in  this  country,  whose  duty 
it  was  to  advise  sanitary  authorities  as  to  the  best  scheme  of  sewage  disposal. 
Recently  he  saw  a  new  set  of  sewage  works  adopted  by  a  combination  of  four 
or  five  towns  on  the  outskirts  of  Berlin,  where  this  central  authority  had  advised 
as  to  the  best  method.  There  they  had,  after  great  consideration,  adopted 
coarse-grain  filters,  on  which  they  were  putting  the  tank  effluent  with  its 
suspended  matters.  These  were  allowed  to  go  through  the  filters ;  and  it  was 
believed  that  such  filter  beds  could  continue  to  be  used  almost  indefinitely.  It 
seemed  to  him  that  this  method  of  dealing  with  the  suspended  matters  was  first 
suggested  in  Leeds  by  the  experiments  at  Knostrop.  He  would  like  the  opinion 
of  members  as  to  whether  the  suspended  matter  should  be  almost  wholly  dealt 
with  in  the  settling  tanks  or  be  allowed  to  go  on  to  the  filters,  and  whether  the 
filters  should  be  of  tine  material,  with  the  certainty  of  their  requiring  cleansing. 
or  of  coarse  grain  with  the  view  of  flushing  the  suspended  matters  through  them. 

De.  Gilbert  Fowler  (consulting  chemist  to  the  Manchester  Corporation 
Rivers  Committee)  remarked  that  the  core  of  the  sewage  problem  was  really 
what  was  to  be  done  with  the  solids.  Already  they  had  found  considerable 
divergence  of  opinion,  and  that  divergence,  it  seemed  to  him,  must  always  exist 
while  such  differing  conditions  prevailed.  Whenever  visitors  came  to  the 
Uavyhulme  works  at  Manchester,  he  always  advised  them  afterwards  to  go  to 
Salford,  where  the  problem  was  dealt  with  under  totally  different  circumstances. 
What  \\'as  suitable  for  one  works  would  be  hardly  suitable  for  another.  In 
passing,  he  might  say  that  they  had  experimented  a  good  many  years  ago  in 
Manchester  with  a  mechanical  roughing  filter  of  the  waterworks  type,  and  found 
it  very  efficient,  but  expensive  in  their  case,  because  pumping  would  have 
had  to  be  resorted  to.  It  might  interest  the  meeting  if  he  called  attention 
to  one  point  sometimes  overlooked  in  discussing  the  agencies  at  work  in  getting 
rid  of  organic  matter.  He  thought  there  had  been  some  undue  reaction  of 
late  caused  by  a  certain  amount  of  disappointment  that  sludge  was  still  with 
us.  In  all  these  matters  they  should  be  careful  before  making  broad  state- 
ments. They  forgot,  he  was  afraid,  that  sewage  ^^■as  an  extremely  complex 
mixture,  difficult  to  deal  with  in  a  scientifically  exact  manner.  On  the  one 
hand,  such  a  substance  as  urea  was  readily  fermented  to  ammonia,  even  in 
passing  through  the  sewers ;  on  the  other  hand,  cellulose  was  a  matter  that 
might  take  years  to  destroy,  if  ever  it  was  destroyed.  In  between  those  two 
extremes  were  all  sorts  of  differing  substances,  all  requiring  careful  consider- 
ation. They  had  still  a  large  amount  of  experimenting  before  them.  The 
influence  not  only  of  bacteria,  but  of  higher  organisms,  in  dealing  with 
suspended   matters   in   sewage,  was   one   of   the   questions   before   the   Berlin 
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Congress,  and  he  was  quite  sure  they  would  hear  more  of  it.  He  had  found 
that  the  activity  of  worms  had  a  great  deal  to  do  with  the  question ;  for  when 
a  sewage  filter  became  water-logged,  or  if  the  mud  from  an  aerobic  filter  was 
washed  into  a  bottle  or  other  receptacle,  a  great  many  of  these  worms  came  to 
the  surface,  showing  that  they  required  oxygen,  and  in  its  presence  throve  upon 
sewage  matter.  He  had  recently  made  some  quantitative  experiments  with  mud 
from  a  sewage  filter,  and  found  that  on  drawing  air  over  it  about  12  per  cent,  of 
the  organic  matter  disappeared  as  CO,  in  twelve  days,  and  some  former  results 
had  been  even  more  striking.  Of  coui-se  there  were  enormous  quantities  of 
bacteria  also  present ;  but  besides  these  he  felt  convinced  there  were  millions 
of  worms  at  work,  and  so  long  as  they  were  active  there  was  little  smell.  He 
believed  it  was  very  largely  due  to  these  organisms  that  grease  was  eliminat<^d 
from  the  solid  matter  in  filter-beds,  so  that  these  solids  coidd  be  rapidly  dried 
without  nuisance,  the  unpleasant  smell  of  sludge  being  due,  in  his  opinion,  to 
the  grease  it  contained.  That  was  one  of  the  ditficulties  that  confronted  them 
with  the  sludge  from  chemical  treatment.  If  one  had  a  steamer  in  which  to 
convey  the  matter  to  sea  the  problem  was  not  so  great:  but  what  was  ilr.  Hart 
going  to  do  with  all  the  sludge  he  would  produce?  He  (the  speaker)  said  he 
wished  to  emphasise  the  importance  of  all  higher  organisms  in  these  filters  as 
distinguished  from  bacteria ;  and  he  could  not  understand  why  it  should  still  be 
stated  to  be  essential  that  there  should  be  a  preliminary  anaerobic  treatment  of 
the  sewage.  The  simple  fact  that  sewage,  if  continuously  shaken  with  air  in  a 
bottle,  would  eventually  be  completely  o.\idised,  was  sufficient  evidence  on  this 
point. 

Mr.  a.  M.  Fowler  (Manchester)  spoke  of  Leeds  as  his  native  town,  and 
said  that  having  been  engaged  on  the  construction  of  the  Leeds  sewers  without 
intermission  for  a  period  of  about  twenty  years,  from  the  commencement  of  the 
works  in  1851  up  to  1872,  h<'  knew  that  none  but  sewers  of  egg-shaped  form 
were  constructed  in  Leeds,  and  tliey  cost  over  a  quarter  of  a  million  of  money. 
Hut  this  country,  although  appreciating  this  scientific  form  of  construction,  had 
in  the  past  and  was  now  adopting  the  circular-shaped  sewer;  for  no  other 
reason  than  that  they  were  easier  to  make. 

The  great  cost  of  pressing  the  mud  he  had  been  able  to  avoid  by  constructing 
filter-beds,  of  special  design,  to  the  sewage  works  of  Hrighouse,  where  the  mud 
wa.s  pumped  into  the  beds ;  after  a  few  days"  treatment  by  this  means  only,  it 
wa.s  dug  u])  and  carted  away,  with  most  satisfai-tory  results.  The  beds  had  been 
in  constant  operation  for  about  five  years.  There  was  no  need  for  presses. 
Thi^  flow  of  the  sewage  was  about  1  \  million  gallons  in  twenty-four  hours. 

Although  the  trade  of  Ijceds  was  varied,  consisting  of  felmongers,  breweries, 
dyers,  cloth  dressers,  chemical  works,  etc.  (throwing  ofl:"  the  very  worst  efiluent 
from   thi-ir  establislimciits)  yet    tli<'   si'wage   was  coniparativcly  weak,  therefore 
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all  the  more  easily  dealt  with  by  the  bacteria  process.  Leeds  was  also  excej)- 
tional  from  the  fact  that  a  very  large  number  of  manufactories  abut  on  two 
streams,  tributaries  of  the  River  Aire,  which  streams  flow  through  the  town, 
and  the  waters  are  used  over  and  over  again ;  but  from  the  fact  of  the  Aire 
being  navigable  the  waters  thus  used  are  returned  to  the  stream  highly  polluted, 
the  Aire  and  Calder  navigation  being  protected  against  any  abstraction  of  waters 
from  the  River  Aire  and  its  tributaries. 

From  the  most  recent  experiments  made  at  Devizes  by  Mr.  Dibdin  on  the 
formation  of  bacteria-beds — of  slate  arranged  in  layers,  with  two  fillings  per 
day — after  fourteen  months'  working  the  water  content  was  found  to  decrease 
50  per  cent.,  but  by  flushing  the  beds  the  water  content  was  increased  to  82  per 
cent.,  the  flocculent  matter  being  very  small  and  depreciable. 

By  the  recent  experiments  at  Trowbridge,  by  Mr.  Charles  J.  Waterfall,  it 
had  been  found  that  the  ])ower  of  various  materials  for  use  in  bacteria  beds  was 
in  the  following  order  of  efficiency,  (sewage  being  I'O),  slate  •52,  limestone  -47, 
broken  brick  -So,  slag  '52.  clinker  •45.  Slate  here  showed  the  best  results,  and 
brick  was  nearly  as  good  as  clinker. 

The  bacteria  process  was  easily  applied  for  small  towns  with  e.xcellent 
results:  but  for  large  towns,  where  manufacturing  refuse  had  to  be  dealt  with. 
great  care  had  to  be  taken  in  preparing  the  sewage,  either  by  subsidence, 
screeninsr.  or  otherwise,  before  it  was  turned  on  to  the  beds  for  final  treatment. 

Mil.  .JoHX  D.  Watsox  (Chief  Engineer,  Birmingham  Tame  and  Eea  District 
Drainage  Board)  said  that  to  Leeds  he  personally  owed  a  good  deal.  Sewage 
purification  literature  had  benefited  greatly  by  the  contributions  of  Col.  Harding, 
a  former  chairman  of  the  Sanitary  Committee  of  Leeds,  and  of  Mr.  Harrison,  a 
former  chemist.  Speaking  of  the  value  of  the  Leeds  experiments  to  engineers, 
he  would  Uke  to  say  that  they  owed  more  to  the  work  of  Mr.  Corbett  than  they 
had  publicly  acknowledged.  It  was  fifteen  years  since  Mr.  Corbett  began  his 
experiments  at  Salford,  and  it  had  been  proved  by  experience  that  the  perco- 
lating beds  he  made  many  years  ago  were  still  amongst  the  most  efficient.  He 
was  glad  to  hear  the  statement  that  roughing  filters  were  about  to  be  tried  at 
Salford,  and  he  had  no  doubt  that  they  would  be  successful  so  far  as  working 
was  concerned,  but  v\liether  they  would  be  an  economical  success  or  not  was 
not  so  sure. 

Mr.  Watson  thought  it  might  be  taken  for  granted  that  the  objectionable 
features  of  sludge  could  be  got  rid  of  by  the  aid  of  the  aerobic  organism,  but  at 
what  cost  ?  He  had  demonstrated  at  Birmingham  that  the  oiieusiveness  of 
sludge  could  be  got  rid  of  by  the  aid  of  anaerobic  organisms  in  a  septic  tank. 
Dr.  McLean  Wilson  asked  whether  the  solids  in  sewage  should  be  dealt  with 
before  or  after  the)'  had  passed  through  the  bacteria  beds.  The  answer  he 
would  give  would  be  that  both  should  be  done.     One  must  get  rid  of  these  at 
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the  earliest  possible  stage,  first  by  arresting  road  detritus  and  heavy  substances 
(both  organic  and  inorganic)  in  what  is  known  as  the  detritus  chamber.  Then 
he  thought  the  sewage  should  be  passed  through  a  septic  tank,  where  a  good 
deal  of  the  organic  sludge  was  gasified.  At  Exeter,  Leeds,  Worcester  (Mass.), 
and  at  Manchester  it  had  been  claimed  for  the  septic  tank  that  25  per  cent,  of 
the  organic  matter  had  been  gasified  ;  but  at  Birmingham,  where  they  had  acres 
of  septic  tanks,  the  average  for  the  past  few  years  showed  that  only  10  per  cent, 
of  the  organic  sludge  was  got  rid  of  in  this  way.  Gasification,  he  mainlaintd, 
was  by  no  means  the  primary  advantage  of  the  septic  tank ;  its  most  important 
function  was  that  of  reducing  organic  sludge  to  an  inodorous  condition.  At 
Birmingham  that  was  done,  and  a  non-smelling  sludge  was  ejected  down  the 
valley  for  three  or  four  miles,  when  it  was  deposited  in  lagoons.  By  that  means 
they  got  rid  of  their  sludge  at  a  small  cost. 

Before  passing  the  septic  tank  effluent  through  the  bacteria  beds  it  was 
advisable  to  remove  as  much  of  the  humus  from  it  as  possible.  The  Birmingham 
tank,  which  had  the  Dortmund  tank  as  its  prototype,  was  capable  of  remo\ing 
SO  per  cent,  of  this  substance,  leaving  only  6  to  8  parts  per  100,000  in  the  liquid 
as  applied  to  the  surface  of  the  beds.  Someone  had  said  that  it  was  advisable 
to  eliminate  all  tlie  solids  before  the  liquid  was  sprayed  over  the  beds,  but  this 
was  impossible  by  natural  means ;  but  even  if  one  were  able  to  do  so  the  unseen 
colloidal  matter  would  change  its  character  in  the  bed,  and  the  resulting  filtrate 
would  contain  solids,  lie  had  known  beds  receiving  tank  liquor  with  (!  j)arts 
per  100,000  produce  as  filtrate  17  or  more  parts  per  100,000,  proving  that  what 
was  applied  to  the  bed  did  not  necessarily  bear  any  relationship  to  what  came 
oft".  Such  dift'erences  are  generally  very  marked  in  the  spring,  when  percolation 
beds  shed  living  and  dead  organisms  in  great  numbers.  This,  if  for  no  other 
reason,  was  why  a  large  instead  of  small  medium  was  a  safer  vehicle  of  purification. 

Mb.  Edwaeu  Aruerx  (Manchester  Sewage  Works,  Davyhulme)  said  that 
anyone  engaged  in  the  problem  of  sewage  purification  must  agree  as  to  the 
importance  of  the  question  of  the  elimination  of  suspended  matters,  and  also 
as  to  the  effect  on  the  problem  of  varying  local  conditions  and  difference  in 
character  of  sewage. 

It  was  necessary  to  consider  what  was  meant  by  the  term  suspended  matter, 
and  in  that  connection  he  was  glad  that  Mr.  Watson  had  raised  tlie  question 
of  colloids,  as  such  matters  must  be  considered  as  jiotential  solids  which  even- 
tually require  to  be  dealt  witli. 

It  was  quite  possible,  for  instance,  to  obtain  a  tank  effluent  free  from  visible 
suspended  matter,  which  would,  however,  in  the  course  of  further  purification 
changes  deposit  solid  matter. 

This  fact  would  have  therefore  to  be  borne  in  mind  when  considering  tl.e 
question  of  filtration  of  such  a  tank  effluent  through  a  fine  grade  medium,  as 
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undoubtedly  deposition  of  solids,  together  with  organic  growths,  would  take 
place  on  the  surface  of  the  filtering  miterial,  and  the  question  of  cleansing  the 
medium  would  ultimately  have  to  be  consi  lered. 

How  far  roughing  or  straining  filters  were  successful  in  remoring  the  col- 
loidal matters  was  not  yet  determined.  The  question  of  their  use  or  otherwise 
would  appear  to  be  one  almost  entirely  of  cost. 

The  Dibdin  slate  contact  filter  had  been  designed  with  the  view  of  obtaining 
maximum  holding  capacity,  together  with  the  maximum  amount  of  surface 
contact,  and  was  so  constructed  that  the  accumulated  solids  could  be  readily 
washed  out  by  flushing  in  siiii.  The  resultant  sludge  or  slurry,  owing  to  the 
oxidation  changes  effected  during  the  resting  periods  of  the  filter,  was  free 
from  offence,  granular  in  character,  and  on  weathering  or  application  to  land 
was  further  oxidised,  and  consequently  its  disposal  would  not  present  serious 
difficulty.  There  were  many  possibilities  connected  with  the  use  of  such  a 
filter,  especially  as  a  means  of  obtaining  the  solid  matters  in  such  a  condition 
as  would  facilitate  their  disposal. 

Mr.  J.  T.  Tkompsox  (Chemist  to  the  Ljsd,  Sewerage  Committee)  said  that 
the  ehmination  of  suspended  matter  from  sewage,  and  the  question  whether  this 
process  should  take  place  before  or  after  the  effluent  had  been  oxidised  on  some 
form  of  filter,  was  the  centre  of  controversy  in  the  sewage  world  to-day. 

Leeds  obtained  satisfactory  results,  both  b\'  treating  clarified  sewage  and 
screened  sewage  containing  most  of  its  suspended  soUds,  on  percolating  beds. 
The  fall  available  al  the  works  and  other  factors  had  to  be  considered  before 
one  could  decide  which  process  was  the  better  for  any  given  town. 

Dr.  Wilson  had  drawn  attention  to  their  method  of  treating  screened  sewage 
fcontaining  -10  grains  per  gallon  of  suspended  matter)  on  a  percolating  bed. 
This  bed  was  45  ft.  diameter  by  12  ft.  deep,  and  the  material  consisted  of  10  ft. 
of  large  slabs  of  destructor  clinker  packed  edgewise,  with  two  ft.  of  half  bricks 
on  the  top.  The  15  grains  per  gallon  suspended  matter  in  the  crude  effluent 
were  not  completely  oxidised,  but  the  solids  were  easily  removed  by  settlement, 
giving  a  very  satisfactory  result.  The  normal  flow  of  sewage  on  to  this  bed  was 
50  gallons  per  cube  yard  per  day,  but  it  was  flushed  with  as  much  as  300 
gallons  per  cube  yard  during  storms,  to  wash  out  any  .iccumulation  of  solids 
from  the  filters. 

Dr.  Fowler's  remarks  about  the  beneficial  action  of  higher  organisms  in  filter 
beds  were  very  interesting ;  the  ordinary  brandling  worm  played  an  important 
part  in  keeping  percolating  beds  porous,  and  in  digesting  the  sewage  solids.  In 
spring  enormous  numbers  of  these  worms  p.issed  into  the  efiluent  basins. 

The  cost  of  filling  Dibdin's  slate  filter  beds  at  Kuostrop  with  the  slate 
amounted  to  about  I'Ss.  per  ton.  Although  given  away,  the  material  cost  £7  per 
ton  for  splitting  before  it  left  the  Festiniog  quarries. 
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Double  contact  beds  were  built,  the  layers  of  slate  being  an  inch  apart.  The 
primary  bed  «"as  dosed  in  two  fillings  with  about  '2:i0  gallons  per  cube  yard  per 
day  of  precipitated  sewage. 

About  80  per  cent,  of  the  susjiended  matter  in  the  sewage  passed  out  of  the 
primary  bed  in  a  putrescent  condition,  and  its  capacity  fell  IS  per  cent,  in  nine 
months,  so  there  was  very  little  sludge  digestion.  Moreover,  this  bed  could  not 
be  restored  to  its  original  capacity  by  the  delightfully  >impU>  method  of  washing 
out  with  a  hose,  as  appeared  to  be  possible  at  other  works. 

The  same  material  was  used  for  a  percolating  bed,  but  the  ettluents  were 
Generally  unsatisfactory.  In  six  months  the  aeration  became  so  bad  that  tlie 
experiment  was  abandoned. 

Although  the  Leeds  results  were  not  encouraging,  it  was  quite  possible  that 
the  huge  banks  of  slate  waste  from  Welsh  quarries  might  be  utilised  as  filtering 
material  for  the  sewage  of  towns  in  the  vicinity  where  the  cost  would  not  be 
so  great. 
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Dt-'icriptioa   of  the   Sewcrwje   and   Sewaqe    DUjiosal  M'or/.s   of  LeeJx,   with 
special  reference  to  the  Sewage  Disposal   Works  and  Lands  at   Rodleij. 

Hy     Cx.     A.     H.VKT,     8e\\crage     Kiig-iiieer. 


rilHK  City  of  Leeds  covers  an  area  of  2\,'u'l  acres,  and  had  an 
_L        estimated  population  of  470,268  in  .June,  1907. 

The  whole  of  the  natural  surface  drainage  of  this  area  ultimately  flows 
into  the  River  Aire,  which  traverses  the  city  from  the  north-western  to 
the  south-eastern  boundaries. 

The  contour  of  the  drainage  area  is  irregular,  and  varies  in  level  from 
about  70  feet  above  Ordnance  Datum  at  the  south-eastern  outfall 
boundary,  to  about  ooO  feet  above  Ordnance  Datum. 

The  basin  of  tiie  river  Aire  contains  several  small  valleys,  wiiicli 
converge  towards  the  river,  and  along  them  flow  tributary  streams  joining 
the  river  on  the  north  and  south  banks  respectively. 

The  whole  of  the  drained  area  of  the  city  which  has  been  provided 
with  a  system  of  main  sewerage  is  laid  out  on  the  combined  system, 
stormwater  relief  overflows  being  constructed  upon  the  main  sewers  to 
convey  any  excess  flood  water  into  the  natural  watercourses  from  the 
sewers  of  the  drained  areas  during  periods  of  heavy  rainfall. 

The  main  outfall  sewer,  intercepting  the  greater  part  of  the  city, 
terminates  at  the  existing  sewage  outfall  works  situated  at  the  extreme 
south-eastern  boundary  of  the  city  at  Ivnostrop,  at  which  point  the  dry- 
weather  flow  of  sewage  is  pumped  from  the  outfall  seiver  into  settlement 
tanks,  and  therein  treated  by  a  preliminary  process  of  chemical  precipi- 
tation for  the  purpose  of  eliminating  the  suspended  solid  matter;  and  the 
liquid  tank  efliuent  is  finally  discharged  into  the  river  Aire  at  a  point  just 
below  Thwaite  Weir. 

The  average  dry-weather  flow  of  sewage  at  Knostrop  amounts  to 
1  ti  million  gallons  per  day,  and  the  gross  total  area  of  the  existing  sewage 
disposal  works  site  amounts  to  2t5|  acres. 

The  disposal  of  the  deposited  sludge  upon  this  restricted  area  has  been 
an  insuperable  difficulty.  The  Leeds  Corporation  are  now  remodelling 
and  extending  the  existing  purification  works  at  Knostrop  with  a  view  to 
producing  a  thoroughly  clarified  tank  effluent,  and  are  about  to  erect 
sludge-pressing  [ilant  on  the  site  for  the  purpose  of  reducing  the  liquid 
sludge  deposited   in    the   tanks  into  controllable  and  solid   form.     Tiiese 
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extensions,  it  is  anticipated,  will  be  completed  within  the  ensiiinor  six 
months. 

There  is  a  drainage  area  of  1,5.58  acres  within  the  city  area  (situated 
on  the  north-western  boundary,  in  the  districts  called  Rodley  and  Bram- 
ley),  which  is  provided  with  an  independent  sewerage  system  draining  to 
a  sewage  disposal  outfall  works  in  the  valley  of  the  river  Aire  at  Rodley. 

The  population  upon  this  drainage  area  was  in  November,  lUOli, 
estimated  to  be  1G,717  persons,  the  average  dry-weather  flow  of  sewage 
being  355,000  gallons  per  day,  made  up  as  follows : — 


Dry-weaiher 
How  of  sewage. 

Gallons 
per  d.y. 

Percental  of 
total  floir. 

OalloEs  per  bead 
of  the  population. 

Domestic  flow  ... 
Trades  flow   

230.000 
125,000 

65 

13-7 
7-4 

T<.TAL.S  ... 

3.55.000 

100% 

211 

llie  maxinnim  rate  of  dry-weatlier  How  is  e(|ual  to  twice  the  mean 
rate.     The  minimum  rate  is  equal  to  half  the  mean  rate. 

The  trades  flow  consists  almost  entirely  of  discharges  from  woollen 
cloth  scouring  and  dyeing  industries,  in  wiiich  soa[>  emulsion,  indigo,  anil 
aniline  dyes  are  marked  ciiaracteristics. 

The  water-carriage  system  is  universally  adopted  throughout  the  area. 

The  site  of  the  Kodley  Sewage  Disposal  Works  was  acquired  uniler 
tile  powers  of  the  Leeds  Improvement  Act  of  lt<it;5.  The  gross  area  then 
purchased  was  06  acres  2  roods  JU  poles,  which  v.-as  increased  by  the 
surrender  of  4  acres  of  land  to  the  Corporation  by  the  Midland  l^ailway 
Company  in  return  fti  tiie  surrender  l)y  the  Corporation  of  certain  riglits 
of  way. 

The  sewage  from  tliis  drainage  area  is  conveyed  to  the  outfall  works 
tlirough  two  main  outfall  sewers,  which  were  completed  in  1905,  and 
which  discharge  into  the  sewage  tanks  situated  on  the  higher  portion 
of  the  site,  and  therefore  command  almost  the  whole  of  the  lands  avail- 
able for  sewage  treatment  by  gravitation. 

The  Bramley  outfall  sewer  siphons  undenieatii  the  bed  of  the  river 
Aire  on  to  the  sewage  works  site  in  a  cast-iron  pipe  30  in.  in  diameter. 
The  Rodley  outfall  sewer  crosses  over  the  river  Aire  upon  the  bridge 
leading  on  to  the  site,  in  an  iron  pipe  15  in.  in  diameter  laid  as 
an  inverted  siphon.      Tiie  two  sewers  converge  into  a  common  mi.xing 
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chamber,  wliich  leads  into  two  preliminary  detritus  tanks,  each  2s  ft.  long, 
18J  ft.  wide,  and  10  ft.  deep,  and  with  a  capacity  of  '.V2,W0  gallons, 
giving  a  total  combined  period  of  sedimentation  equal  to  about  four  hours' 
ilry-weather  How. 

After  leaving  the  detritus  tanks,  the  sewage  is  passed  into  a  further 
tank,  73  ft.  long,  65  ft.  wide,  and  9  ft.  deep,  having  a  capacity  of  267,000 
gallons,  which  is  equivalent  to  a  further  period  of  sedimentation  of  twenty 
hours'  dry-weather  flow.  From  this  tank  the  sewage  is  conveyed  on  to 
two  bacterial  beds  constructed  upon  the  continuous  or  percolating  system. 

No.  1  bed  is  76  ft.  in  diameter,  it  ft.  (5  in.  deep,  and  contains  1,580 
cubic  yards  of  medium,  which  consists  of  alluvial  gravel  drift  screened 
from  the  excavation  upon  the  site,  and  varying  in  size  from  i5  in.  to  1  in. 
The  area  of  this  bed  is  one-tenth  of  an  acre.  The  sewage  is  distributed 
over  the  bed  by  means  of  an  Adams-Cresset  rotary  type  distributor.  The 
floor  of  the  filter  consists  of  cement  concrete,  underlying  brick  drains 
covered  with  stone  flags  radiating  from  the  circumference  to  a  central  well. 

No.  2  bacterial  bed  is  118  ft.  in  diameter,  8  ft.  deep,  and  contains 
8,220  cubic  yards  of  medium,  which  also  consists  of  alluvial  gravel  drift, 
graded  in  size  from  about  li  in.  in  diameter  at  the  bottom  of  the  bed  to 
about  2^  in.  in  diameter  at  the  top.  The  ai'ea  of  the  bed  is  a  quarter 
of  an  acre.  The  sewage  is  distributed  by  a  Candy- Whitaker  rotary 
buoyant  type  distributor,  and  the  filter  floor  radiates  from  the  centre  to 
the  circumference:  a  collecting  channel  to  intercept  the  effluent  being 
constructed  round  the  entire  perimeter. 

A  dosing  chamber  has  been  constructed  to  each  bacterial  bed  in  order 
to  allow  of  the  sewage  distributors  being  supplied  intermittently  with  tank 
effluent  during  the  hours  of  minimum  flow. 

In  dry  weather  the  whole  of  the  sewage  is  first  passed  through  the 
detritus  tank  and  septic  tank  and  thence  through  the  bacterial  beds.  In 
time  of  rainfall,  a  maximum  volume  equal  to  six  times  the  dry-weather 
flow  is  passed  through  the  detritus  pits,  and  one-half  of  this  volume  (or 
tliree  dilutions)  is  subsequently  passed  through  the  septic  tank,  and  a 
volume  equal  to  two  dilutions  is  then  treated  upon  the  bacterial  beds ; 
tlie  remaining  four  volumes  of  stomiwater  is  finally  treated  either  upon 
land  or  upon  a  special  stormwater  filter  constructed  for  the  purpose. 

If  further  treatment  to  the  filtrate  from  the  bacterial  beds  is  required, 
it  can  be  conveyed  by  gravitation  on  to  an  area  of  23^  acres  of  land  for 
final  treatment  by  downward  intermittent  filtration  or  surface  irrigation. 

The  general  formation  of  the  land  filtration  ai'ea  used  for  sewage  and 
stormwater  purification  consists  of  from  2  ft.  to  6  in.  <>f  loamy  surface 
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soil,  overling  a  bed  of  river  gi-avel  drift,  but  the  subsoil  of  the  higher 
portion  of  the  ground  upon  wliich  the  tanks  and  bacterial  beds  are  con- 
stnicted  is  stiff  yellow  clay. 

About  ISi  acres  of  the  filtration  area  is  laid  out  by  subsoil  drainage, 
the  main  outfall  land-drain  being  laid  at  an  average  depth  of  4  feet,  to 
which  ordinary  land-drain  tile  pipes,  laid  on  the  herring-bone  principle, 
are  connected. 

320  cub.  ft.  of  sludge,  or  I'OG  tons  of  dry  solid  matter,  is  removed  from 
the  two  grit  tanks  per  million  gallons  of  dry-weather  flow,  and  7-4  cub.  ft. 
of  sludge  (over  83°/q  water)  is  removed  from  the  septic  tank  per  million 
gallons  of  dry-weather  flow. 

The  sludge  and  detritus  deposited  in  the  tanks  is  discharged  on  to  the 
low-lying  land  through  drain-pipes  connected  to  the  tank  by  means  of 
floating  arms  and  sludge  outlet  pipes. 

The  sewage  and  stormwater  from  the  tank  is  conveyed  to  tiic  land- 
filtration  area  by  a  permanent  sewage  carrier,  which  follows  along  tiie 
contour  and  round  the  boundary  of  the  farm  lands. 

The  sewage  lands  are  to  a  limited  extent  utilized  for  farming  purposes, 
and  there  are  farm  buildings  consisting  of  cow  and  cart  sheds,  grain  store, 
together  with  a  bailiff's  house,  which  includes  one  connnittee  room.  There 
is  also  a  workmen's  mess-room,  and  an  office  provided  for  the  bailiff. 

During  the  year  ending  March,  1907,  tuiniips,  mangolds,  oats,  carrots, 
and  peas  were  grown  on  21  acres  of  ground,  and  24  acres  of  permanent 
grass  yielded  49  tons  of  hay.  The  jield  of  mangolds  and  turnips  amounted 
to  about  18  to  20  tons  per  acre. 

The  total  capital  expenditui-e  upon  the  lands  and  works  at  March  31st, 
1907,  was  approximately: — 

Land,  etc £10,64.i 

Works  and  Buildings  23,540 
Total  £34,185 
Tiie  working  exi)enses  of  sewage  purification  for  the  year  ending 
March  31st,  1907,  exclusive  of  interest  and  redemption  fund  charges, 
amounted  to  £599  10s.  8d.,  which  includes  a  sum  of  £322  15s.  Od.  for 
repairs  and  renewals,  being  about  £222  in  excess  of  the  normal  expen- 
ditnre  usually  incurred. 

The  expenditure  upon  and  income  from  fanning  operations  almost 
equalise  each  other.  The  e.xpenditure  under  this  heading  last  year 
amounted  to  £916  10s.  6d. 

'I'he  average  analyses  of  the  crude  sewage  and  effluents  from  the  tanks, 
bacterial  beds  and  land,  (1)  for  the  twelve  months  ending  December,  1906, 
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and  (2)  for  tlie  six  months  ending  June,  1907,  expressed  in  terms  of  grains 
per  gallon,  are  as  follows  : — 
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DISCUSSION     ON     BUTTER     SUPPLY. 

Opened    by    T^.     ^"ITj!^0:S", 

Manager,  Butter  De.pt.,   Co-operative  Wholesale  Society,  Mancltester. 

At  Sessional   Meeting,    Manchester,    December   13tli,    1907. 


AS  an  article  of  food,  butter  is  recognised  as  one  of  the  most  important 
of  our  dietary,  and  it  is  also  important  that  it  be  pure  and  whole- 
some. In  compiling  this  paper  I  have  attempted  to  trace  the  methods 
used  in  the  manufacture,  from  old  days  to  modern  times,  showing  tlie 
progress  of  the  industry  and  the  improvement  that  science  has  brought 
to  bear  in  producing  a  pure  article,  which  is  so  much  appreciated  and 
so  necessary  to  modern  life. 

The  system  of  making  butter  in  use  up  to  quite  recent  times  was  very 
anti(juated.  The  milk  was  placed  in  shallow  receptacles,  allowing  the 
cream  to  form,  and  as  it  rose  to  the  surface  it  was  skimmed  off  and  placed 
in  another  vessel  to  ripen.  To  get  all  the  cream  from  the  milk  this 
process  was  repeated.  The  cooling  of  the  cream  had  to  be  etTected  by 
cold  water,  which  at  many  periods  of  the  year  was  too  high  in  temperature 
to  give  good  results.  After  standing  to  ripen  for  some  time,  it  was  then 
put  into  an  old-fashioned  barrel  churn  worked  by  hand,  which  was  a 
laborious  operation. 

When  the  butter  had  formed  into  granules  it  was  taken  out  of  the  churn, 
placed  in  a  large  tub,  and  waslied  well  with  cold  water  until  all  tiie  butter- 
milk was  extracted.  It  was  then  salted  to  the  taste  of  the  various  con- 
sumers, and  the  custom  in  lOngland  then,  as  in  the  present  day,  was  to 
make  it  up  into  pats,  rolls,  or  jirints,  which  were  generally  sold  on  the 
local  markets  where  it  was  jiroduced. 

The  f|ualities  were,  and  are,  very  varied,  and  from  thirty  difftTont 
farms  there  would  be  almost  as  many  qualities. 

In  Ireland  the  same  methoils  obtiiined,  but  tlie  farmers  there  produced 
mainly  for  export  and  long  keeping.  Therefore  they  salted  t  heavily,  and 
packed  it  into  oak  firkins  of  about  70  lbs.  each.     Ireland  for  many  years  was 
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our  chief  soiu'ce  of  supply.  Havino;  a  magnificent  pasturage  (wliicli  is  still 
described  as  the  finest  in  the  woi'ld  for  the  production  of  butter),  the  Irish 
made  this  their  staple  industry,  and  up  to  forty  or  fifty  years  ago  the 
farmers  were  doing  well.  The  quantity  made  in  the  late  summer  and 
early  autumn  was,  for  keeping  purposes,  heavily  salted,  and  was  bought  by 
English  firms,  who  stored  it  for  use  thi'ough  the  winter  and  following 
spring.  The  quality  at  the  finish  of  these  stocked  butters  was  not  all  that 
could  be  desired,  and  when  being  taken  out  of  the  fii'kin  the  odour  was 
unpleasant.  Scraping  and  the  hose-pipe  had  to  be  requisitioned  to  effect 
a  semblance  to  sweetness. 

This  class  of  butter  rose  to  very  high  prices  in  the  winter,  and  as  much 
as  140s.  to  150s.  per  cwt.  was  paid  in  those  days.  To-day  y3s.,  or  there- 
abouts, represents  its  value. 

The  Irish  farmers,  contented  with  their  position,  took  no  pains  to 
improve  the  quality  or  develop  the  industry.  Then  came  the  reaction. 
About  thirty  years  ago  the  Danes,  seeing  what  a  field  was  open  to  them, 
resolutely  set  themselves  to  be  our  butter  suppliers,  and  with  commendable 
earnestness,  backed  up  by  their  Government,  they  adopted  up-to-date  and 
scientific  lines,  and  soon  wrested  from  Ireland  the  trade,  which  they  have 
since  maintained.  The  butter  they  manufacture  at  the  present  time  is 
recognised  as  the  leading  quality  that  is  imported  into  England,  and  the 
standard  to  which  all  other  producers  try  to  attain. 

Tills  was  the  dividing  line  between  the  old  and  the  modern  style  of 
making  butter.  ^Machinery  played  a  very  important  part  in  the  manipu- 
lation, and  from  the  commencement  to  the  finish  the  product  was  not 
touched  by  hand,  a  wonderful  revolution  in  method. 

Denmark,  encouraged  by  its  immediate  success,  strained  every  effort, 
and  the  best  brains  of  the  country  were  engaged  in  inventing  and  per- 
fecting machinery  to  produce  butter  in  the  most  scientific  and  cleanly 
way.  Large  white  wood  casks  were  adopted  for  packing,  which  very 
favourably  contrasted  with  the  brown  wood  firkin  from  Ireland,  and  there 
was  a  neatness  and  cleanliness  exercised  that  appealed  to  our  people 
forthwith. 

In  adopting  the  new  method,  the  Danes  adopted  the  creamery  system 
worked  on  co-operative  lines,  the  farmers  combining  by  subscribing  share 
capital  and  sending  their  supplies  of  milk  to  be  made  into  butter. 

A  creamery  may  be  described  as  follows  : — In  the  first  place  the 
site  is  carefully  chosen  with  a  view  to  having  a  good  water  supply,  as 
this  is  most  essential  for  the  purpose  of  clearing  away  the  refuse.  The 
building  is  perfectly  ventilated   and  well   lighted,  with  concrete  floors, 
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which,  with  a  plentiful  supply  of  water,  can  be  kept  clean  after  every 
churning.  It  is  fitted  up  with  the  following  machinery : — separators, 
pasteurizers,  revolving  churns,  refrigerators,  and  butter  tables.  Tlie 
process  is  as  follows : — On  receipt  of  the  milk,  it  is  weighed,  and  sam- 
ples taken  for  ascertaining  the  amount  of  butter  fat  each  lot  contains  (on 
which  the  basis  of  payment  is  fixed)  ;  it  is  then  released  into  a  large  tank, 
from  which  it  flows  into  the  heater  inside  the  dairy,  where  its  temperature 
is  raised  to  120°  F.  before  going  into  the  separator.  Tliis  divides  the 
milk,  forcing  the  cream  through  one  tube  and  the  separated  milk  through 
another.  The  cream  then  passes  to  the  pasteurizer,  where  it  is  raised  to 
170°  F.,  which  quickly  destroys  any  germs  that  might  injure  the  cream. 
It  then  passes  to  the  cooling  pans,  reducing  the  temperature  to  70°  F. 
The  separated  milk  is  treated  in  the  same  way,  and  then  passed  into  a 
tank,  from  which  each  supplier  receives  his  proportion. 

The  cream  is  then  ])laced  in  ripening  vats  for  about  twenty-four 
hours,  and  after  rii)ening  is  transferred  to  the  churns,  which  revolve  for 
about  forty  minutes,  during  which  time  it  is  converted  into  butter.  The 
washing  process  then  follows,  cold  water  being  poured  into  the  churn  to 
wash  the  buttermilk  from  the  butter  grains ;  tlie  water  is  then  drawn  off, 
leaving  only  the  butter  granules.  These  are  taken  from  the  churn  with  a 
hair  sieve  and  placed  ujion  the  butter  table,  which  is  fitted  up  with  fluted 
rollers,  where  it  is  worked,  extracting  the  moisture;  after  that  it  is 
salted.  The  table  is  again  set  in  motion  to  disseminate  the  salt  e(|ually, 
after  whidi  tiie  butter  is  removed  from  tiie  table  and  put  into  casks  or 
bo.xes,  when  it  is  ready  for  shipping. 

During  all  this  process  it  has  not  been  touched  by  hand  ;  wooden 
spoons  or  spats  being  used  to  handle  it,  so  that  it  will  be  seen  tlie  utmost 
care  is  used  to  turn  tlie  butter  out  in  the  cleanest  possible  manner. 

Such,  then,  is  a  brief  description  of  butter  making  under  tlie  old  and 
new  systems.  Farmers  in  Ireland  wlio  can  afford  it  have  adoptetl  hand 
separators,  with  which  they  save  much  labour  and,  at  the  same  time, 
improve  the  ipiality. 

Ireland  allowed  I)enmark  to  forge  ahead,  witli  the  result  that  Irish 
butter  soon  lost  its  lead  on  tiie  Englisii  market.  About  twenty  years  ago 
there  was  an  attempt  to  copy  tlie  Danes,  by  erecting  creameries  and 
manufacturing  on  tlie  same  lines,  but  it  was  not  until  18!)3  tliat  any 
serious  move  was  made. 

The  Co-operative  Wholesale  Society  were  the  pioneers  in  the  move- 
ment, and  in  that  year  erected  tiieir  first  creamery,  which  turned  out 
over  1,000  cwts. 
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They  continued  to  erect  creameries  during  the  following  ten  years,  and 
at  the  end  of  last  year  owned  87  main  and  auxiliary  buildings  in  the 
south  and  south-west  of  Ireland,  the  finest  lands  of  the  country,  and  the 
amount  of  milk  received  during  last  year  was  13i  million  gallons. 

The  action  of  the  Co-operative  Wholesale  Society  stimulated  the  Irish 
people,  and  dotted  all  over  the  southern  and  western  portions  of  Ireland, 
also  in  the  north,  creameries  have  been  erected;  and,  in  addition  to  those 
owned  by  the  C'.W.S.,  there  are  at  least  500  owned  privately  and  co- 
operatively. 

Thus  was  a  dying  industry  revived  in  Ireland,  and  at  present  it  is 
computed  that  about  60,000  tons  of  creamery  and  salted  butter  are  pro- 
duced annually. 

When  creamery  butter  came  to  the  front,  the  production  of  salted 
began  to  decline,  as  the  public  taste  veered  round  on  to  the  milder 
qualities,  and  the  following  figures  show  how  the  change  has  worked.  The 
jtrincipal  salt  butter  market  in  Ireland  is  Cork.  In  1878  the  total  number 
of  firkins  which  passed  through  this  market  was  442,000,  and  in  1905  it 
was  only  34,500. 

The  average  number  of  milking  cattle  in  Ireland  is  about  1,500,000 ; 
and  the  land,  if  laid  down  to  pasturage,  is  computed  sufficient  to  feed 
at  least  five  million  milking  cows  and  an  equal  number  of  young  stock. 

Dealing  with  the  imports,  which  for  the  year  1906  amounted  to 
21(i,yi7  tons,  Denmark  takes  first  place  with  83,788  tons,  or  over  one- 
third.  Russia,  which  includes  Siberia,  comes  next  with  20,327  tons,  and 
it  is  notable  that  in  1897  we  did  not  receive  any  butter  from  there. 
This  shows  what  a  remarkable  progress  has  been  made  in  a  decade,  and 
everything  points  to  Russia  and  Siberia  taking  the  leading  position  as 
regards  the  quantity  produced. 
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The   countries  who   supply  us  with   Initter,  with  the  quantities,  are 
given  below : — 

1905.  1906.  1906.  1907. 

Cou.NTnY.  (10  months)  (10  months) 

Tons.  Tons.  Tons.  Tons. 

Denmark      81,518  83,788  71,263  77,349 

Sweden     9,410  9,140  7,686  9,996 

Russia  23,057  30,327  27,410  30,261 

Germany 268  535  513  332 

Holland    10,495  9,768  8,569  7,372 

France 17,422  15,970  14,230  12,085 

United  States ...       4,244  7,865  7,767  3 

Canada 14,605  9,605  9,219  1,730 

Alctoria    11,378  14,360  9,725  11,154 

New  South  \yales     8,427  9,032  7,071  8,938 

Queensland 2,709  3,899  3,453  4,538 

New  Zealand   ...     15,020  15,583  13,415  13,820 

Other  Countries       8,837  7,045  5,406  4,353 

207,390  216,917  185,727  181,931 


This  shows  an  increase  over  1905  of  9,527  tons,  or  4'5!l  i)er  cent.,  luit 
the  first  ten  months  of  the  present  year,  as  compared  with  190(),  sliow 
a  decrease  of  3,793  tons,  or  about  2  per  cent. 

Tiie  total  value  of  the  imports  from  all  countries  for  1906  was 
£23,466,252,  an  increase  over  the  preceding  year  of  £1,880,630  or  8'71. 

The  average  yearly  production  in  the  United  Kingdom  is  estimated  at 
85,000  tons,  as  against  average  importations  of  over  200,000  tons.  Wiiat 
a  grand  chance  for  our  agriculturists  I  Deducting  wiiat  we  paid  to  our 
colonies,  viz.,  £5,539,600,  there  are  almost  £1N,000,000  going  to  foreign 
countries  for  an  article  of  food,  of  which  a  great  portion  could  be 
]jroduccd  in  the  United  Kingdom  if  agriculture  was  more  encouraged  and 
assistance  given  by  our  Goverinnent,  such  as  is  done  in  Denmark.  There 
is  wide  field  for  enterprise,  and  one  that  will  help  to  solve  the  unemployed 
question.  The  "  back-to-the-land  "  idea  is  workable  if  attention  is  paid  to 
this  important  and  paying  industry,  but  our  legislators  must  recognise 
that  it  is  absolutely  necessary  to  foster  and  encourage  our  farming  com- 
munity by  establishing  colleges  and  laboratories  for  training  students,  and, 
if  necessary,  to  advance  money  to  farmers  to  buy  stock  and  farming 
implements ;  also  to  ajjpoint  ex|)erts,  who  will  always  be  available,  free, 
to  advise  and  to  remedy  any  faults  that  may  arise  in  butter  manufacture. 
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Tlie  Danes  recognised  at  the  start  that  to  be  successful  they  must  be 
prepared  to  supply  butter  all  the  year  round,  and  they  therefore  arranged 
that  part  of  their  cattle  should  calve  in  the  autumn,  thus  ensuring  a  good 
su])ply  of  milk  during  the  winter  months. 

The  Irish  have  not  followed  this  s\stem,  and  practically  all  their  cattle 
calve  in  the  springtime,  so  that  there  is  very  little  butter  made  during 
several  months  of  the  year. 

Tlie  C.W.S.  have  agitated  for  some  years  for  the  adoption  of  winter 
dairying  in  Ireland,  and  during  the  past  two  or  three  years  there  has  been 
some  effort  made,  but  only  in  a  small  way.  The  lack  of  housing  accom- 
modation for  the  cattle  and  the  Irish  farmers'  disinclination  to  adopt  this 
system,  owing  to  the  insecurity  of  land  tenure,  are  the  main  drawbacks, 
but  it  is  now  being  recognised  that  if  Ireland  is  to  improve  her  position 
steps  must  be  taken,  and  the  Board  of  Agriculture  and  Fisheries  have 
instituted  an  agricultural  department  in  Ireland  with  the  ostensible 
purpose  of  improving  the  position  of  the  farmers. 

Under  the  present  system  the  bulk  of  the  butter  is  produced  during 
the  months  of  May  to  October,  thus  causing  values  to  rule  low  during  this 
period,  whereas  if  the  production  was  extended  over  the  whole  year  it 
would  tend  to  keep  prices  on  a  more  remunerative  level. 

There  has  been  a  great  outcry  for  some  years  against  the  adultci'ation 
of  food,  and  particular!}'  so  with  regard  to  butter.  Unscrupulous  people 
found  there  was  a  rich  harvest  to  be  gathered  by  ''  faking "  or  manipu- 
lating pure  butter,  and  have  foisted  upon  the  public  an  impoverished 
article  robbed  of  its  nutritive  qualities  to  about  20  to  25  per  cent. 
They  invented  costly  machinery  to  knead  the  butter,  and  then  they 
added  milk,  neutral  fats,  lard,  cocoanut  oil,  caseine,  or  vegetable  oils, 
which  were  so  subtly  blended  that  analysts  have  been  deceived,  and  have 
certified  samples  as  pure.  Large  manufactories  have  been  erected  and 
hundreds  of  tons  of  this  sophisticated  article  turned  out  and  sold  as  pure 
butter. 

This  led  to  a  great  agitation  for  legislation  to  put  a  stop  to  tiiis 
])ernicious  system,  and  a  Butter  Bill  has  been  before  the  House  of 
Commons  for  several  years,  but  it  is  only  this  year,  however,  that  a  new 
law  regulating  the  sale  of  butter  and  margarine  has  been  passed,  \\'hicii 
comes  into  operation  in  January  next.  It  lias  been  common  knowledge 
that  the  Dutch  people  have  been  great  transgressors  in  this  respect,  as 
well  as  some  of  our  owti  people.  New  Zealand,  Australian,  and  Siberian 
butters,  which  are  known  to  contain  the  least  moisture,  offered  the 
greatest  plunder  to  the  manipulators,  and  thousands  of  boxes  have  been 
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shipped  to  Holland  from  England  to  be  "  faked,"  and  then  re-shipped  for 
the  English  markets. 

Kaiicid,  off-flavoured,  tallowy  stuff,  that  in  many  cases  ought  to  have 
been  relegated  to  soap-making,  has  been  re-worked  and  palmed  off  ou 
the  public. 

The  Wholesale  Society,  in  the  interests  of  co-operators,  issued 
over  500,000  leaflets  early  last  year,  warning  them  of  the  audacious 
frauds  that  were  being  perpetrated,  and  advising  them  to  avoid  the 
spurious  and  fraudulent  qualities  that  were  on  the  market,  and  to  pur- 
chase only  from  their  own  stores,  which  were  supplied  by  the  C.W.S. 
with  guaranteed  pure  butter.  Being  manufacturers  we  know  what  we 
l)roduce  is  pure,  and  our  representatives  all  over  the  continent  and  the 
colonies,  collect  direct  from  the  dairies  and  factories  only  what  is  pure ; 
also,  we  in  England  do  not  buy  anything  but  the  pure  article. 

Another  method  of  deceiving  the  public  was  the  speciously  worded 
milk-blended  article.  As  everyone  knows,  butter  is  made  from  cream 
extracted  from  milk ;  why,  then,  should  it  afterwards  be  blended  with 
milk?  It  was  practically  adding  so  much  water,  as  the  constituent  parts 
of  milk  are  85  per  cent,  of  water. 

Tiie  new  law  deals  effectively  with  the  foregoing ;  in  fact,  too  drasti- 
cally for  the  honest  British  importer,  who  is  entirely  at  the  mercy  of  the 
exporter,  ^^'hen  any  imported  butter  is  found  by  analysis  to  be  adulte- 
rated, the  importer  is  liable  to  a  fine  equal  to  the  value  of  the  goods 
imported  bearing  the  same  mark  or  description. 

To  illustrate  a  case.  A  merchant  imports  100  casks  of  butter.  A 
sample  is  taken  and  found  adulterated.  If  those  100  casks  bear  the  sumo 
mark  or  description,  the  amount  of  the  tine  would  be  £500,  for  possibly 
one  faulty  cask. 

Milk-blended  butter  is  still  allowed  to  be  maile,  but  not  to  e.\ceed 
24  per  cent,  of  moisture ;  but  it  is  not  to  be  sold  by  the  name  of  "  Milk- 
blended,"  or  any  other  name  indicative  of  butter  or  the  dairying  industry. 

The  (lovernment  caused  much  surprise  to  the  trade  by  its  persistence 
in  legalising  such  an  article,  which  was  objected  to  by  fully  nine-tentiis  of 
the  grocers'  associations  of  the  United  Kingdom;  but  witli  all  the  oppo- 
sition, it  was  placed  on  the  statute  book. 

When  the  Select  Committee  of  the  House  of  Commons  was  examining 
witnesses  last  year,  evidence  was  given  that  fraud  was  rampant  in  the 
faking  of  butter;  and  one  case  was  cited  where  a  firm  was  approached, 
being  offered  an  adulterant  which  would  ensure  them  an  extra  ])rofit  of 
£5,000   per  year.      The    same  witness   mentioned  that   a   firm,    not   in 
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England,  were  making  £20,000  a  year  clear  profit  out  »{  this  mixture. 
These  are  the  firms  that  the  Bill  is  aimed  at,  but  unfortunately  the  honest 
importer  will  have  to  suffer  for  their  misdeeds. 

The  sale  of  margarine  is  also  regulated  by  the  new  Act.  At  present 
fancy  names  are  used,  with  the  object  of  misleading  the  public  into  the 
belief  that  they  are  getting  butter.  Next  year  fancy  names  will  still  be 
allowed,  but  they  must  not  refer  to  or  indicate  butter  or  the  dairying 
industry. 

There  are  many  firms  who  work  the  multiple-shop  system,  who  widely 
advertise  margarine  as  the  "finest  butter  substitute,"  ignoring  the  word 
margarine  in  their  advertisements.  They  give  with  every  pound  sold  an 
extra  half-pound,  and  with  every  half-pound  they  give  a  quarter-pound, 
and  so  on  proportionately.  This,  I  think,  ought  to  be  stopped,  as  in  the 
case  of  the  liquor  trade,  where  the  system  of  giving  the  "long  pull"  has 
been  made  illegal. 

From  the  following  figures  you  will  be  able  to  judge  how  deeply  the 
C.W.S.  are  interested  in  the  butter  question,  and  anything  that  can  be 
done  to  advance  the  development  of  the  industry  in  the  United  Kingdom 
■will  receive  their  hearty  support.  Total  weight  of  butter  sold  during 
1906,  (U4,73G  cwts.,  value  £3,(126,1 74. 


De.  Meredith  Young  (Stockport)  said  that  it  was  highly  important  that 
they  should  view  this  subject  from  as  many  sides  as  possible,  and  !Mr.  Wilson 
represented  a  section  of  those  interested  in  the  sale  of  food  matters  who  did  not 
voice  their  opinions  sufficiently  often.  Speaking  as  a  medical  officer  of  health, 
he  felt  that  it  was  frequently  lost  sight  of  that  many  invalids,  especially 
dyspeptics  ^^ho  could  not  digest  carbohydrates  (sugars  and  starches),  because 
of  fermentative  trouble,  had  cream  or  butter  prescribed  for  them.  Now,  cream 
was  often  bad  for  dyspeptics,  because  it  was  in  the  form  of  a  neutral  fat  which 
had  to  be  split  up  into  glycerine  and  fatty  acids  before  it  could  be  digested. 
Butter,  on  the  contrary,  contained  nearly  8  per  cent,  of  volatile  fatty  acids,  and 
was  well  on  the  way  to  being  ready  for  absorption.  Indeed,  many  observers  said 
tliat  rather  than  add  cream  to  milk  in  the  case  of  children  who  were  living  on 
milk  it  «  as  better  to  add  butter  to  the  diet,  because  cream  had  a  retarding  effect 
on  the  digestion  of  the  proteids  in  milk,  whereas  butter  was  already  more  than 
half  digested.  The  importance  of  this  in  a  patient  suffering  from  amylaceous 
d3'spepsia  was  very  great :  if  carbohydrates  could  not  be  digested,  and  butter  fat 
was  not  supplied,  bodily  energy  would  soon  go  down  and  debility  would  ensue. 
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But  if  the  patient  got  a  butter-substitute  instead  of  butter,  he  was  getting  a 
substance  which  was  more  difficult  of  digestion,  which  had  only  4  per  cent,  of 
volatile  fatty  acids,  and  which  had  not,  therefore,  the  same  food  value  to  him. 
His  advice  to  those  who  could  not  aSord  pure  butter  was  to  give  preference  to 
margarine  and  to  avoid  the  milk-blended  article :  margarine  was  lower  in  price 
and,  weight  for  weight,  was  more  nutritious  than  milk-blended  butter.  There 
was  a  constant  duel  going  on  between  the  public  analyst  and  the  butter-faker, 
and  as  soon  as  the  analyst  detected  one  form  of  foreign  fat  the  faker  set  to  and 
invented  another  combination.  They  had  the  milk  blend,  the  curd  blend,  the 
foreign-fat  blend,  and  the  margarine  blend,  and  they  would  doubtless  have  many 
more  blends  as  time  went  on.  The  worst  of  it  was  that  there  were  firms 
existing,  who,  for  .£50  or  so,  were  willing  to  sell  a  secret  to  butter  makers,  sliowing 
them  how  to  fake  their  butter  and  make  about  5  per  cent,  more  profit  at  the 
expense  of  the  pocket  and  probably  of  the  stomach  of  the  pubUc.  Worse  than 
that,  there  were  scientists  and  lawyers  who,  for  a  handsome  fee,  would  teacli  the 
butter  faker  how  to  evade  the  law.  This  prostitution  of  knowledge  was  a  dis- 
grace which  could  not  be  condemned  in  sufficiently  strong  words.  Coming  now 
to  the  Act  of  1907  regulating  the  manufacture  of  butter  and  its  allies,  the  inspec- 
tion of  places  where  butter  and  margarine  were  made  was  still  left  chiefly  in  the 
hands  of  the  Board  of  Agriculture  or  the  Local  (rovernment  Board.  Section  2 
of  the  1907  Act  gave  power  to  the  officer  of  the  local  authority  if  specially 
authorised,  to  enter,  inspect,  and  take  samples  in  the  case  of  any  butter  factory 
registered  by  his  local  authority.  Tiiis  meant  that  most  of  the  premises  w-ould 
.still  be  under  the  inspection  of  the  Board  of  Agriculture  or  Local  Government 
Board,  an  inspection  which  could  only  be  termed  intermittent.  The  local 
authority's  inspector,  though  he  might  find  unregistered  j)remise3  in  which  he 
suspected  that  the  manufacture,  blending,  reworking,  treating,  or  wholesale 
dealing  of  butter,  etc.,  was  being  carried  on,  had  no  power  of  entry.  Presumably 
he  would  report  to  the  Board  of  Agriculture,  and  by  the  time  their  inspector 
came  down  the  business  may  have  been  transferred  elsewliere.  That  course  of 
procedure  was  advised  in  the  Board  of  Agriculture's  Circuhvr  of  December  12th. 

As  regards  excess  of  moisture,  there  were  apparently  three  lines  of  action 
open  against  tliis  form  of  adulteration.  The  1907  Act  left  the  Board  of  Agri- 
culture regulations  as  to  water  in  butter  unrepealed.  Uenee  they  could  still 
proceed  under  these.  But  as  regarded  the  standard  for  water  in  butter  and 
margarine,  despite  the  decision  in  Roberts  v.  Leeming,  an\'  local  authority 
taking  proceedings  must  he  prepared  to  prove  by  expert  analytical  and  manu- 
facturing evidence  that  anything  over  16  per  cent,  was  an  excessive  amount. 
This  decision  merely  stated  that  the  bench  which  heard  the  case  had  evidence 
before  them  that  16  per  cent,  was  a  reasonable  limit,  and  anything  over  that 
was  excessive,  and  the  King's  Bench  would  not  interfere  with  that  decision. 
The  Justices,  then,  must  on  the  evidence  before  tiiem  fix  a  standard,  and 
if  they  did  the  High  Court  would   not   interfere  with  their  decision.      The 
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next  way  in  wliicli  excess  of  moisture  over  16  per  cent,  could  be  dealt 
with  was  uuder  the  1907  Act,  section  4,  in  cases  wbere  the  butter  or  mar- 
garine was  in  a  factory  or  was  consigned  from  a  factory.  Here  the  occupier 
of  the  factory  or  the  consignor  was  guilty  of  an  offence,  unless  he  proved  to  the 
court  that  the  fat  was  not  made,  blended,  reworked,  or  treated  in  the  factory. 
But  local  authorities'  inspectors  could  not  go  into  margarine  factories,  only  into 
butter  factories,  because,  forsooth,  of  the  fear  of  their  seeing  and  gi\'ing  away 
trade  secrets.  The  inspector  must  therefore  find  out  from  whom  the  consign- 
ment came,  and  take  proceedings  against  him.  All  the  formalities  as  to  taking 
samples,  analyses,  etc.,  were  apparently  to  be  carried  out  as  prescribed  by  the 
1875  and  1S99  Acts,  and  the  Margarine  Act  of  1SS7.  If  the  adulterated 
butter  or  margarine  came  from  abroad  the  importer  was  the  person  liable,  and 
he  apparently  would  have  to  take  proceedings  for  breach  of  contract  against  the 
person  who  sent  it  to  him.  It  appeared  a  little  hard  that  he  should  be  the  one 
to  suffer.  Section  3  of  the  1907  Act  was  in  his  opinion  weak.  It  stated,  first, 
that  if  any  substance  intended  to  be  used  for  the  adulteration  of  butter  were 
found  in  any  butter  factory  the  occupier  was  guilty  of  an  offence ;  and,  second, 
that  if  any  oil  or  fat  capable  of  being  so  used  was  found,  it  was  to  be  deemed 
to  be  intended  to  be  so  used  unless  the  contrarj-  were  proved.  The  crucial 
point  of  the  section  was  proof  of  intention,  and  though  the  state  of  a  man's 
conscience  (and  probably  also  of  his  intentions)  were  as  much  a  matter  of  fact 
as  the  state  of  his  digestion,  this  fact  was  difficult  to  establish,  and  he  advised 
any  of  them  who  had  to  carry  out  this  part  of  the  Act  to  go  about  it  in 
a  very  careful  manner.  They  all  kne-\\-  how  difficult  this  question  of  inten- 
tion was  in  bad  meat  cases,  where  the  onus  of  proof  that  the  meat  was  not 
intended  for  the  food  of  man  was  thrown  on  the  party  charged.  Under  the 
Butter  Act  they  had  to  bear  the  burden  of  proring  that  the  substance  found  in 
the  factory  was  intended  for  adulteration.  The  legalisation  of  the  sale  of  milk- 
blended  butter,  which  might,  under  the  Act,  contain  24  per  cent,  of  water,  was, 
he  thought,  regrettable.  People  who  bought  butter,  even  if  they  were  pretty  well 
educated,  did  not  know  what  24  per  cent,  meant  (that  it  amounted  to  almost  a 
quarter  of  the  total),  and  they  had  the  idea  that  the  blending  of  milk  was  done 
with  the  idea  of  enriching  the  butter.  Parliament  was  sanctioning  a  veUed 
fraud  on  the  public,  and,  «hat  was  worse,  on  the  poorest  section  of  the  public. 
Parliament  had  exhibited  an  armour-plated  indifference  to  representations  as  to 
this  matter,  and  the  new  Act  would  probably  result  in  a  large  increase  in  the 
number  of  firms  making  the  milk-blended  article.  The  part  of  the  Act  dealing 
with  what  butter  substitutes  were  to  be  called  was  again  half-hearted ;  it  was 
now  left  to  the  Board  of  Agriculture  to  approve  of  a  name  for  them.  If  this 
Board  were  not  a  good  deal  more  downright  in  their  methods  than  they  had 
been  in  the  case  of  milk  regulations,  he  feared  the  results  of  this  section  would 
not  be  worth  having.  The  most  serious  defect  in  legislation  as  regarded  butter 
(and  the  same  applied  to  many  other  articles  of  food)  was  that  although  they 
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took  a  sample  and  tlie  vendor  even  confessed  it  was  not  what  it  pretended  to  be, 
he  still  was  allowed  to  go  on  selling  it,  and  by  the  time  the  analyst's  certificate 
came  and  proceedings  were  begun  he  miglit  have  sold  a  few  tons  of  it.  What 
they  wanted  was  some  power  to  put  an  embargo  on  all  suspected  food  until  the 
receipt  of  the  certificate,  and  if  it  proved  to  be  adulterated  the  power  of  confis- 
cation and  destruction  of  the  whole  consignment,  or  at  least  the  power  of  sale 
in  some  such  place  and  in  some  such  manner  as  meat  in  the  German  Fnihankeii. 
As  regards  sampling,  the  compulsory  division  of  the  sample  was  one  which  at 
times  worked  to  the  detriment  of  the  detector  of  adulteration.  The  chief  victims 
of  butter  frauds  were  the  poor  people  who  bought  it  a  few  pennyworths  at  a 
time.  If  an  inspector  or  his  agent  asked  in  certain  neighbourhoods  for  a 
quantity  which  would  bear  division  into  three  parts,  and  leave  enough  in  each 
part  to  bear  analysis  by  certain  analysts,  suspicion  was  often  aroused  and  the 
dishonest  vendor  was  not  caught.  A  good  method  was  to  set  two  inspectors  on 
to  follow  each  other :  the  first  might  get  a  genuine  sample  and  the  second  a 
fraudulent  one.  Many  magistrates  might  say  this  was  not  a  fair  way  of  acting, 
that  it  was  setting  a  trap  for  the  dealer,  and  the  speaker  was  virtually  censured 
because  he  sent  to  the  infirmary  three  days  running  to  take  milk  samples.  The 
bench  evidently  thought  a  dealer  had  a  right  to  adulterate  occasionally.  One 
could  not  help  comparing  the  manner  in  which  this  kind  of  trap-setting  was 
viewed  by  the  average  bench  with  that  in  which  they  gloated  over  the  catch 
resulting  from  the  setting  of  motor-traps.  They  were  still  in  want  of  a  com- 
prehensive and  reliable  standard  for  butter,  and  in  his  opinion  they  could  not  do 
better  than  copy  the  1906  Australian  Act,  which  fixed  the  following:  — 

Butter  fat  S2  per  cent. 

Xo  other  fat  than  butter  fat. 

Water  not  to  exceed 1(!     „       „ 

Casein ."{     „       „ 

Boric  acid    O'o     „       „ 

Salt 4     „       ., 

Such  colouring  matter  as  the  Minister  of  the  Commonwealth  shall  adjudge  harm- 
less. Here  he  thought  they  had  every  possible  form  of  adulteration  guarded  against, 
and  he  hoped  they  would  soon  get  something  as  useful  in  tiie  mother-counlry. 

Mb.  Eohert  Bem,  (Assistant  Prosecuting  .Solicitor,  Corporation  of  the 
City  of  Manchester)  said  that  Dr.  Meredith  Young  had  discussed  and  criti- 
cised the  Butter  and  Margjirine  Act,  1907,  in  a  manner  which  showed  (hat 
he  wa-s  not  at  all  satisfied  with  its  pronsions.  Mr.  Bell  pointed  out  that 
although  there  was  much  cause  for  disappointment  and  n'gret,  yet  the  fact 
that  the  Government  had  apparently  realised  the  importance  of  the  adulterii- 
tion  question  was  a  matter  for  congratulation.  He  pointed  out  the  advantage 
i)f  sfmie  of  the  sections  of  the  .Vet,  and  ex])laini'd  the  same;  also  certain 
dilTiculties  in  pursuing  the  "  fals<'  warranty  "  sections  of  the  Food  and  Drugs 
Acts  where  the  original  consignor  was  out  of  the  jurisdiction,  and  suggested 
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that  it  would  be  better  if,  where  people  were  allowed  to  consign  food  for 
consumption  in  this  country,  they  could  be  made  amenable  to  the  laws  of 
the  country.  In  conclusion,  he  thought  that  it  would  be  an  advantage  if  the 
Government  analysts  would  make  known  the  method  of  their  analysis,  so  that 
public  analysts  might  work  on  the  same  basis  with  a  view  to  arriving  at  the 
same  conclusion ;  and  that  it  was  a  pity  that  more  assistance  was  not  given  by 
Government  analysts  to  public  analysts  in  this  direction ;  as  an  instance  of  such 
want  of  method  he  quoted  a  ease  recently  reported  in  the  papers,  where  the 
analyst  for  the  prosecution,  the  analyst  for  the  defendant,  and  the  Governmeut 
analyst  all  arrived  at  different  results. 

Me.  a.  T.  R(jcjk  (Manchester)  quoted  figures  from  a  report  whicli  he  made 
ten  years  ago  on  the  loilk  supply  to  the  city.  The  bulk  of  the  milk  con- 
sumed in  Manchester  and  its  suburbs  was  obtained  from  Cheshire  and  Derby- 
shire ;  other  supplies  were  received  from  Staffordshire  and  Lancashire,  and  a 
small  quantity  from  Shropshire.  The  bulk  of  that  produced  in  Lancashire 
was  consumed  in  other  large  towns  in  tlie  county.  The  various  railway  com- 
panies delivered  to  railway  stations  in  and  within  a  four-mile  radius  of  the 
city  10,363,43"2  gallons  a  year.  In  about  the  same  area  the  number  of  cows 
kept  was  3,085.  It  was  estimated  that  the  yield  of  a  cow  kept  in  a  town  or 
suburb,  and  fed  on  forcing  food  for  the  purpose  of  producing  a  large  yield,  in 
■many  instances  regardless  of  quality,  was  about  ten  quarts  per  da)'.  Taking 
this  estimate,  the  quantity  produced  from  3,085  cows  for  a  year  was  2,815,062 
gallons.  A  further  supply  was  brought  in  by  cart  from  farms  within  a  radius  of 
about  eight  miles  of  the  city.  From  that  source  it  was  estimated,  alter  very 
careful  inquiry,  that  about  1,500,000  gallons  were  received.  Of  course,  a  very 
large  quantity  of  the  milk  produced  within  the  eight-mile  radius  was  delivered  to 
residents  in  the  districts  in  which  it  was  produced,  and  that  had  been  duly  con- 
sidered in  the  calculation.  That  gave  a  total  supply  from  all  sources  of  14,678,49-1 
gallons  a  year.  Taking  the  estimated  population  of  the  city  as  531.697,  that 
would  give  the  proportion  of  consumption  as  8,040,076  gallons,  or  about  sixteen 
and  a  quarter  gallons  per  head  per  year.  The  average  retail  value  of  the  milk 
being  3d.  per  quart,  the  citizens  paid  for  that  article  of  food  alone  .£432,003  16s. 
per  annum.  The  efforts  of  the  committee  to  prevent  adulteration  during  the 
last  twenty-two  years  had  resulted  in  reducing  the  percentage  of  adulterated 
samples  from  3;5-33  in  1875  to  2-01  in  1897  ;  and  to  show  the  importance  of  the 
steps  taken  in  that  direction,  it  might  be  stated  that  if  the  milk  consumed  by  the 
citizens  «as  adulterated  with  only  one  per  ci>nt.  of  added  water,  it  would  mean 
in  money  value  about  .£4,320  per  year. 

Mk.  .J.  T.  QuiXToy  (Liverpool)  also  took  part  in  the  discussion. 
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DISCUSSION    ON    SMALL   D^WELLING-S, 

Opened     by     r-rof.     J.     RADCLIFFE,     M.Sc.(Tech.) 

(fei.i.ow.) 

At  Sessional   Meeting,    Manciiester,    December  13tlh    1907. 


IT  is  now  fully  ivcognised  that  the  housing  of  the  people  is  of  supreme 
importance  to  the  welfare  of  any  country.  The  life  and  power  of  the 
Nation  depend  upon  it.  Experience  has  taught  those  having  the  control 
of  large  armies,  that  neglect  of  matters  connected  with  the  housing  of  the 
troops  may  entail  greater  suffering  and  loss  of  men  than  the  guns  of  the 
enemy.  The  care  which  is  of  so  much  importance  to  the  Military,  is 
-essential  in  the  case  of  our  industrial  armies,  as  the  encampments  of  the 
•latter  are  permanent,  and  the  density  of  the  population  is  greater. 

Speaking  generally  we  may  say  that  the  Government  of  this  country 
lias  acknowledged  its  responsibility  and  given  extensive  powers  to  local 
authorities  for  the  purpose  of  dealing  with  this  important  question.  Much 
lias  been  done  by  philanthropists  and  private  enterprise.  'I'he  statistics 
compiled  by  the  Itegistrar-Cieneral,  and  the  detailed  information  collected 
by  the  medical  officers  of  health,  may  be  used  with  confidence  to  indicate 
the  success  or  otherwise  of  tiie  efforts  made  to  keep  pace  witli  modern 
ideas  regarding  sanitation. 

We  often  forget,  that  wiien  the  dwellings  that  are  now  adversely 
criticised  were  built,  many  of  the  now  recognised  laws  of  health  were  not 
known,  and  that  the  buildings  now  coiulemned  were  at  that  time  con- 
sidered by  experts  to  be  satisfactory.  Research  work  has  been  carried 
on  since  that  time  by  a  large  number  of  enthusiasts,  and  experience  has 
furnished  facts  which  prove  beyond  doubt  that  a  large  part  of  the  po])ula- 
tion  of  this  and  other  countries  are  living  under  coiulitions  wiiich  not  only 
shorten  the  life  of  the  individual,  but  reniler  him  less  aide  to  support 
himself  and  those  de|)'Mi(lent  upon  him. 

Though  knowledge  of  the  laws  of  health  has  spread  with  rapidity, 
it  has  not  yet  reached  certain  sections  of  the  community,  or  its  influence 
has  been  neutralized  bv  antagonistic  forces  of  a  stronger  character.     The 
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result  may  be  seen  not  only  in  towns  but  in  many  rural  districts,  though 
in  the  latter  the  consequences  are  not  so  disastrous,  owing  to  the  smaller 
density  of  the  population  and  the  purer  character  of  the  atmosphere. 
Usually  the  oldest  parts  of  a  district  present  the  greatest  difficulty,  but 
something  has  been  done  to  reduce  the  density  of  population  in  areas,  and 
in  houses,  and  to  improve  the  condition  of  the  dwellings  and  surroundings. 

Those  engaged  upon  this  work  know  that  the  task  is  very  ditHcult, 
the  progress  costly,  slow,  and  at  times  almost  disheartening,  owing  to  the 
varied  interests  affected.  No  uniformity  of  procedure  is  possible,  as  the 
conditions  and  requirements  of  each  district  vary  so  largely.  The  finan- 
cial side,  of  the  question  has  prevented  effective  action  in  many  cases, 
and  the  enormously  rapid  increase  of  expenditure  by  local  authorities,  has 
caused  great  uneasiness  amongst  those'  responsible  for  the  repayment  of 
the  borrowed  money. 

Many  large  towns,  including  Liverpool,  have,  after  very  careful  con- 
sideration of  the  whole  question,  spent  considerable  sums  in  their  efforts  to 
remove  the  evils  of  overcrowding  and  insanitary  dwellings.  But  can  anv 
of  the  men  responsible  for  the  work  say  that  the  result  has  been  an  un- 
qualified success  ■?  Small  areas  have  been  cleared  of  old  and  overcrowded 
houses,  and  in  their  places  large  and  costly  buildings  have  been  erected  for, 
but  seldom  occupied  by,  the  class  of  persons  disturbed  by  the  clearance  of 
the  unhealthy  area. 

The  writer  recently  visited  a  block  of  dwellings  erected,  at  considerable 
cost,  by  a  local  authority.  In  one  of  the  dwellings,  which  cost  about 
£320,  he  found  a  woman  and  three  children  in  a  very  dirty  condition  and 
practically  in  rags.  The  woman's  husband,  a  cooper,  could  earn  about  £2 
per  week  when  he  cai-ed  to  work.  The  question  arises,  is  it  fair  to  the 
ratepayers,  or  good  for  the  man,  to  spend  this  money  to  house  him  and  his 
familv  in  their  present  condition,  and  at  a  low  rent,  so  that  he  mav  have 
more  leisure  and  money  to  spend  on  drink .''  The  true  answer  cannot  be 
in  the  affirmative. 

Towns  smaller  than  those  previously  mentioned  have  their  unliealthv 
ai-eas,  but  hesitate  to  adopt  the  remedies  which  their  bi'ethren  with  iinan- 
cially  stronger  backs  have  thought  it  advisable  to  carry  out.  In  a  report 
recently  issued  on  the  cost  of  rehousing,  it  is  stated  that  the  net  cost  per 
person  of  the  working  class  displaced  by  clearance  schemes  vai'ied  fi"om 
£59*2  to  £37-3,  and  that  the  expenditure  per  room  pi'ovided  was  £lOiV3. 
The  figures  quoted  are  in  themselves  sufficient  to  make  those  resiwnsible 
for  the  payment  hesitate  to  take  action. 

It  is  now  generally  acknowledged  in  this  country  and    in   (.xennnnv 
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that  the  housing  of  a  large  number  of  families  in  huge  blocks  of  buildings 
is  a  mistake,  and  should  be  discouraged  and,  wherever  possible,  prevented. 
Strenuous  efforts  should  be  made  to  spread  the  people  over  a  wider  area. 
With  this  object  in  view  garden  city  sciiemes  have  been  launched  and  are 
meeting  with  a  considerable  amount  of  success :  the  owner  of  the  land,  the 
purchaser,  and  the  lo?al  authority  sharing  in  the  benefit.  The  landowner, 
bv  dividing  his  land  into  small  plots  (say  of  1,200  square  yards),  is  able  to 
sell  his  land,  which  was  vahied  at  £60  per  acre  for  agricultural  purposes, 
at  the  rate  of  £200  per  acre.  Tlie  purchaser  secures  for  £50  a  plot  of 
land,  upon  which  he  can  erect  a  suitable  house  for  himself  and  his  family 
at  a  reasonable  rate.  In  such  cases,  the  local  authority,  without  incurring 
cost  or  responsibility,  succeeds  in  spreading  the  population  under  satis- 
factory conditions,  increasing  the  rateable  value  of  their  district,  and 
improving  the  appearance  of  their  surroundings. 

An  important  tiuestion  may  now  be  asked :  Have  tiie  efforts  wliicli 
have  been  made  at  enormous  cost  really  improved  tiie  individuals,  or  the 
conditions  under  which  they  exist,  in  tiie  old  and  overcrowded  centres  of 
our  population?  That  tiiere  has  been  an  improvement  is  beyond  doubt, 
hut  only  the  fringe  of  the  matter  has  been  touched  by  tlie  efforts  of  the 
house  reformers.  In  the  majority  of  cases  the  dwellings  provided  by 
them  are  of  a  too  costly  character,  and  are  out  of  the  reach  of  the  indi- 
viduals it  is  intended  to  improve,  and  therefore  the  result  is  almost  failure. 
At  the  ])resent  time  there  arc  four  principal  and  distinct  bodies 
working  enthusiastically  in  the  field,  namely,  the  house  reformer,  the 
temperance  worker,  the  educationalist,  and  the  religious  worker.  Each 
one  conscientiously  believes  that  his  theories  and  remedies  would  bring 
salvation.  All  should  work  together  for  the  common  good;  but  the  house 
reformer  and  the  educationalist  are  very  closely  associated  in  this  matter. 
A  great  amount  of  permanent  good  would  result  from  the  projier  training 
of  the  children  from  this  low  stratum  of  society ;  if  not  trained  they  will 
remain  ignorant  of  the  benefits  resulting  from  education  and  an  observ- 
ance of  the  laws  of  health.  The  result  would  not  be  immediately  shown, 
but  a  gradual  improvement  would  certainly  take  place. 

The  house  reformers  (which  term  of  course  includes  the  local  authori- 
ties; should  not  relax  in  any  way  their  efforts  to  imjjrove  the  homes  of  the 
l)eoi)le.  There  are,  however,  many  enthusiasts  connected  with  that  body 
of  estimable  workers  who  have  a  high  ideal,  and  nothing  sliort  of  that 
ideal  will  satisfy  them ;  some  go  so  far  as  to  condemn  in  strong  terms 
anything  less  perfect,  and  overlook  factors  which  cannot  be  neglected  if 
success  is  to  be  achieved.     The  poverty  of  the  people  is  one  which  must 


J.    E.ADCLIFFE.  37 

be  consklered.  There  are  two  classes  of  poor  people,  namely,  the  respect- 
able poor,  and  the  undeserving  poor.  The  poverty  may  be  the  result  of 
one  or  more  of  the  following  causes : — 

Average  income  too  small,  owing  to  the  unskilled  nature  of  work  done, 
or  to  the  work  being  irregular.  Inability  to  find  work  or  insufficient  of  it. 
Improvidence  in  case  of  men  with  seasonal  trades,  or  of  unskilled  labourers 
with  precarious  employment.  Improvidence  in  case  of  families  making 
no  provision  for  sickness  where  the  income  made  it  possible  to  do  so.  Im- 
providence in  other  ways  (e.g.,  reckless  marriage  and  extravagance  in 
living,  and  waste  of  food).  Desertion  (generally  by  husband).  Dishonesty 
or  other  serious  misconduct  which  renders  labour  less  marketable  and  less 
valuable.  Drunkenness.  Laziness  or  deliberate  and  habitual  disinclina- 
tion to  work.  Old  age.  Misfortune  (e.g.,  long  and  severe  illness,  decaying 
trade  and  consequent  real  inability  to  get  employment).  Inability  due  to 
mental  or  physical  weakness. 

The  respectable  poor  suffer  because  of  old  age,  misfortune,  and  real 
inability  to  work.  They  require  houses  at  a  low  rent  and  experience  no 
difficulty  in  obtaining  them,  because  they  keep  them  clean  and  generally 
manage  to  pay  the  small  amount  regularly  to  the  landlord. 

The  undeserving  poor  cannot  get  houses,  because  they  will  not  pay  for 
them  or  keep  them  in  a  satisfactory  condition.  It  is  this  section  of  the 
poor  that  is  at  the  root  of  the  difficulty.  The  demand  for  houses  by  such 
people  has  created  the  supply.  Premises  are  now  used  for  this  purpose 
that  should  have  ceased  to  exist  years  ago.  The  property  has  paid  for 
itself  many  times  over,  and  is  now  farmed  by  unscrupulous  persons  (who 
will  not  spend  money  upon  it  except  under  compulsion),  and  who  squeeze 
the  maximum  amount  out  of  it  regardless  of  the  consequences. 

Kecently  a  large  block  of  this  kind  of  property  fell  into  the  hands  of 
the  ground  landlord.  This  gentleman  did  not  want  to  be  known  as  the 
owner  of  the  property,  so  he  offered  to  give  the  houses  on  condition  that  a 
ground  rent  should  be  paid  to  him  regularly.  His  influence  was  such  as 
would  prevent  the  receiver  of  the  rents  being  harassed  by  the  officials  of 
the  local  authority.  Many  cases  of  a  similar  character  might  be  cited,  and 
numerous  instances  given  of  responsible  officials  making  special  efforts  to 
devise  a  method  by  which  they  would  not  be  compelled  to  take  action  in 
such  matters.  To  be  successful  in  the  efforts  to  lessen  the  evils  of  bad 
housing  and  overcrowding  may  involve  a  substantial  increase  of  salaries  to 
the  officials  concerned.  Parliament  has  given  local  authorities  powers  to 
prevent  the  occupation  of  premises  unfit  for  human  habitation.  Local 
authorities  should  be  compelled  to  use  these  powers,  and  the  ground  land- 
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lord  should  share  in  the  responsibility  along  with  the  so-called  owner  of 
the  property. 

The  medical  officer  of  health  and  the  sanitary  inspector  should  be  able 
to  take  action  without  fear  of  the  consequences ;  but  this  is  almost 
impossible  on  account  of  local  influence  and  the  many  interests  which 
must  be  considered. 

The  appointment  by  the  Local  Government  Board  of  inspectors  to 
periodically  and  systematically  visit  and  inspect  each  district  throughout 
the  country  would  meet  the  case,  and  result  in  great  improvement.  An 
official  of  the  County  Council  would  not  be  sufficiently  independent. 
The  principle  is  applied  with  success  on  a  small  scale  in  the  case  of 
canal  boats. 

The  house  reformer  is  often  an  extremist  who  would  sweep  all 
small  dwellings  away  (including  back  to  back  houses),  and  insist  upon 
having  only  houses  of  modern  construction  built  in  accordance  with  the 
ordinary  building  by-laws.  This  often  leads  to  overcrowding,  and  is  to  a 
great  extent  a  mistake,  as  the  rent  of  such  houses  is  usually  more  than  the 
poor  can  or  will  pay.  Many  of  the  small  houses  are  in  a  good  habitable 
condition,  clean,  openly  situated,  and  quite  satisfactory  (if  not  ovci'- 
crowded)  for  certain  sections  of  the  poor.  Jiut  houses  of  this  kind  should 
be  carefully  watched  to  prevent  overcrowding  and  other  insanitary  con- 
ditions, especially  when  such  houses  are  known  to  be  occupied  l)y  the 
disreputable  poor.  Houses  of  this  kiml  might  l)e  registered  to  accommodate 
a  fixed  number  of  occupants.  I'ower  should  be  available  to  prosecute  for 
dirty  houses  or  filthy  persons :  and  the  person  who  receives  the  rent 
should  be,  to  some  extent,  responsible  for  the  condition  of  the  premises. 

Many  of  the  small  dwellings  that  are  now  rightly  condemned  could  be 
permanently  closed  or  made  habitable  if  the  local  authorities  would  sink 
private  interests  and  exercise  the  j)0\vcrs  the}'  already  possess.  Constant 
supervision  of  this  class  of  property  is  necessary.  The  privacy  of  the 
home  and  liberty  of  the  subject,  important  as  they  are,  must  be  invaded 
where  a  person  insists  upon  occupying  a  house  in  a  condition  which  makes 
it  dangerous  to  the  public. 

A  gradual  reduction  in  the  number  of  low  class  dwellings  would  take 
place  if  the  above  mentioned  suggestions  were  adopted,  and  provision 
would  have  to  be  made  for  housing  those  who  could  not  obtain  haiiitabie 
dwellings. 

It  is,  however,  iua<lvisable  to  house  the  class  of  people  referred  to  in 
large  numbers  under  one  roof.  Low  l)uildings  and  wide  open  thorough- 
fares are  preferable.     The  conditions  which  regulate  the  i)rice  of  land  in 
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the  immediate  vicinity  of  our  towns  interfere  to  a  considerable  extent 
with  the  improvements  that  would  otherwise  be  carried  out.  The  owners 
of  land  occupied  by  blocks  of  premises  proved  to  be  insanitarv  should 
in  case  of  non-compliance,  after  reasonable  notice,  to  remedy  the  defects 
on  their  land,  given  by  the  local  authority,  with  the  approval  of  the  Local 
Government  Board,  be  compelled  to  sell  the  land  to  the  local  authority,  if 
they  desire  it,  for  the  housing  of  the  people,  at  a  price  based  upon  the 
average  actual  receipts  during  a  past  and  fixed  period.  Where  there  is 
a  dual  ownership  of  property,  or  when  the  buildings  are  owned  by  a  short 
leaseholder,  or  where  the  interests  in  the  property  are  numerous,  con- 
flicting, or  disputed,  the  same  principle  should  be  made  to  apply,  and 
nothing  given  for  prospective  improvement  in  value.  The  price  awarded 
or  agreed  ujion  should  be  allocated,  where  necessary,  by  some  authority, 
amongst  the  different  interests  or  claimants  (as  in  cases  under  the 
Workmen's  Compensation  Act)  or  the  amount  paid  into  court,  as  in 
certain  cases  under  the  Lands  Clauses  Act.  This  would  obviate  delay  in 
obtaining  possession,  and  overcome  difficulties  which  might  exist  in  the 
title.  This  question  is  a  complex  one,  but  serious  defects  require  strong 
remedies.  As  previously  stated,  many  owners  of  land  are  simply  farming- 
their  land,  by  allowing  old  and  dilapidated  property  on  it  to  be  occupied 
until  it  is  required  for  other  purposes  which  will  bring  in  more  revenue. 

Local  authorities  might  with  advantage  be  granted  more  extensive 
powers  than  they  now  possess  for  the  purpose  of  acquiring  land  for  housing. 
The  usual  period  allowed  for  the  repayment  of  capital  expended  should  be 
lengthened  as  the  security  is  good  and  does  not  depreciate. 

It  is  the  opinion  of  the  writer  that  local  authorities  cannot  build  or 
manage  small  dwellings  economically,  and  that  it  would  be  advisable  to  let 
the  land  for  a  period  of  twenty-one  years,  under  stringent  conditions,  to 
l)ersons  accustomed  to  this  class  of  work.  At  the  end  of  that  period  the 
buildings  would  fall  into  the  hands  of  the  local  authority,  who  would  then 
have  power  to  extend  the  lease  or  take  down  the  buildings  and  relet  the 
land,  as  they  may  think  desirable. 

Houses  cannot  be  built  in  accordance  with  modern  by-laws  and  let  at 
rents  which  the  poor  can  pay.  The  class  of  house  usually  built  is  unsuit- 
able for  the  ]3urpose,  as  it  is  not  sufficiently  open  for  inspection,  and  in 
many  cases  the  arrangements  prevent  free  circulation  of  air.  The  local 
authority  should  (with  the  approval  of  the  Local  Government  Board) 
therefore  have  power  tu  modify  their  by-laws  for  the  erection  of  houses  on 
areas  of  this  kind. 

The  cost  of  the  land,  the  cost  of  the  building,  and  the  usual  charges 
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wliicli  are  paid  by  the  owner  of  the  building,  should  be  reduced  to  a 
minimum.  In  extreme  cases  preferential  rating  for  a  limited  period  might 
be  resorted  to,  so  that  the  rent  to  be  paid  by  the  tenants  of  the  houses 
may  be  as  small  as  possible,  and  at  the  same  time  allow  the  builder  to 
obtain  a  reasonable  return  for  his  outlay,  and  to  repay  the  capital  sum 
expended  at  the  termination  of  his  lease. 

Some  help  might,  in  extreme  cases,  have  to  be  given  to  the  builder  to 
enable  him  to  get  back  his  capital  and  interest  in  twenty-one  years.  This 
help  might  be  given  in  total  or  partial  exemption  from  rates,  a  nominal 
ground  I'ent,  a  subsidy,  or  some  payment  at  the  end  of  the  lease.  The 
better  housing  of  the  poor  is  an  object  worth  some  financial  sacrifice. 

Under  the  above-mentioned  conditions  the  ordinary  ratepayers  would 
not  really  suffer,  and  the  liability  of  the  local  authority  would  not  be 
increased  beyond  the  purchase  price  of  the  land,  from  which  a  return 
would  be  obtainable  in  many  cases. 

Conditions  are  often  imposed  by  Parliament  upon  railway  companies 
and  others  who  desire  to  carry  out  public  works,  regarding  the  rehousing 
of  persons  to  be  displaced  by  the  proposed  works.  Local  authorities  might 
take  advantage  of  this,  and  arrange  for  a  joint  scheme  for  housing  the 
poor  of  their  district. 

Many  schemes  for  providing  small  houses  have  been  prepared,  but 
under  ordinary  conditions  the  existing  by-laws  prevent  their  adoption. 
The  accompanying  designs  are,  in  the  writer's  opinion,  such  as  would  meet 
difficulty  as  regards  rent,  if  the  by-laws  could  be  modified  as  suggested, 
and  the  buildings  constructed  and  managed  by  a  person  accustomed  to 
this  class  of  property. 

Each  house  is  a  separate  dwelling  containing  a  living  room  of  reason- 
able size  and  two  bedrooms,  also  of  moderate  size.  The  bedrooms  are 
separated  by  a  partition  open  at  the  floor  and  ceiling ;  each  bedroom  has 
a  large  window  and  is  fitted  with  a  firegiate  and  chimney.  The  floors 
and  roof  are  solid,  and  the  walls  are  plastered  with  cement  so  that  no 
objectionable  matter  can  accumulate.  A  free  passage  is  provided  for  air 
through  the  premises  on  the  ground  and  upper  floor.  Behind  the  living 
room  provision  is  made  for  the  staircase,  coal  store,  and  a  set-boiler  for 
washing  clothes.  A  sink  and  separate  w.c.  are  also  provided  for  each 
house.  The  ashbin  is  contained  in  a  recess  which  can  only  be  opened 
from  the  outside. 

There  are  no  back  premises  or  enclosed  yards.  It  is  j)roposcd  (by 
asphalt,  concrete,  or  flagging)  to  render  the  ground  surfaces  practically 
impervious,  so  that  they  can  be  washed  by  a  hose. 
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Each  liouse  occupies  about  fifty-one  yards  of  laud  not  including  the 
front  street. 

The  cost  if  twenty-four  houses  were  built  on  the  lines  suggested  need 
not  exceed  £80  per  house.  The  following  statement  will  give  an 
approximate  estimate  of  the  cost  and  yearly  revenue,  if  the  scheme 
suggested  were  carried  out  without  financial  assistance  from  the  local 
authority. 


Krpendititre.  £    s. 
5°/o  interest  on  ^80  and 
repayment  of  capital  in 

21  years       5  18 

Ground  rent 0  15 

Repairs 0  10 

Kates,  7/6  in  the  £  on  a 

net  assessment  of  .£5/5/-  119 

Water   0     8 


d. 


£9  11     U 


Eeceipts.  £  s. 
52  weeks'  rent  at  3/8  per 

week     9  10 

To  Balance      U  0 


i-9  11     U 


If  the  local  authority  would  excuse  the  owner  from  payment  of  rates 
in  special  cases,  the  house  could  be  let  at  a  rent  of  2s.  lid.  per  week. 
Houses  of  this  class  should  not  be  let  to  those  who  have  a  reasonable 
income.  The  poor  make  their  own  appeal  in  this  matter  by  their  life.  It 
is  far  better  to  remove  the  cause  of  the  difficulty  than  to  offer  protection. 
Practice  must  take  the  place  of  charity ;  the  danger  to  life  and  the 
suffering  must  be  removed  by  the  ujilifting  of  those  who  are  frail  and 
indifferent  to  misery.  Dealing  with  wounded  humanity  is  not  a  pleasant 
occupation ;  but  Mr.  John  Burns  recently  said  that  better  housing  con- 
ditions would  do  more  good  to  the  country  and  the  town  labourer  than  the 
distribution  of  millions  of  money  in  grants  for  the  unemployed. 
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Discussion.  45 

JIr.  T.  C.  Horsfall  (Macclesfield)  said  that  however  well-constructed  small 
dwellings  might  be,  they  would  not  long  continue  to  be  wholesome,  unless 
examined  at  frequent  intervals  by  competent  inspectors.  Wherever  careful 
examinations  had  been  made  of  small  dwellings,  either  in  town  or  country,  a 
large  proportion  had  been  found  to  have  defects,  causing  injury  to  health,  much 
of  the  cost  of  which  had  to  be  borne  by  the  community.  The  existence  of 
most  of  tiiese  defects  was  due  more  to  ignorance  than  to  desire  to  escape 
outlay,  and  it  bad  been  found  in  Bavaria  and  in  Hessen,  where  a  system 
of  frequent  inspection  existed,  that  about  eighty  per  cent,  of  the  defects  were 
removed,  either  by  tenants  or  landlords,  when  the  inspectors  called  attention 
to  them.  Legal  coercion  was  needed  in  only  a  very  small  proportion  of  cases. 
In  making  plans  ibr  small  dwellings  it  was  necessary  to  remember  that, 
although  the  dwellings  must  be  small,  as  the  future  occupants  could  only  pay  low 
rents,  the  poor  had  as  large  natures  as  had  rich  people,  and  all  their  fundamental 
needs  must  be  provided  for  in  wholesome  ways,  either  in  their  dwellings  or  in  the 
near  neighbourhood  of  the  dwellings,  or  else  the  occupants  of  the  small  dwellings 
would  find  unwholesome  ways  of  satisfying  their  needs,  which  would  injure  not 
only  themselves  but  the  whole  community.  The  excessive  drinking  and  betting 
in  our  manufacturing  towns  were,  he  believed,  the  inevitable  result  of  leaving 
the  towns  unprovided  with  enough  playgrounds,  shrubberies,  parks,  tree-planted 
streets,  and  interesting  buildings.  The  enlightened  Oberbiirgermeistor  of  a 
German  manufacturing  town,  Mannheim,  had  told  his  town  council  that  it  was 
the  duty  of  the  community  to  give  compensation  to  those  who  must  live  in  small 
dwellings  by  providing  every  part  of  the  town  with  a  sufficienc)'  of  promenades, 
playgrounds,  etc.  In  order  that  no  more  dwellings  might  be  built  in  the  growing 
suburbs  of  their  towns  with  environment  as  destitute  of  provision  for  the  ele- 
mentary needs  of  young  and  old  as  that  of  the  dwellings  in  the  central  slum 
districts,  Mr.  Horsfall  urged  all  to  use  any  influence  they  possessed  in  getting 
the  promised  Town-planning  Bill  made  as  effective  as  possible. 

Me.  J.  CoRBETT  (Salford)  said  there  were  so  many  considerations  affecting 
this  subject  that  it  was  impossible  in  a  few  minutes  to  even  refer  to  them  all, 
and  so  he  proposed  only  to  consider  now  what,  in  his  opinion,  should  be  the 
guichng  principles  in  designing  small  dweUings  for  poor  people,  i'irstly,  as  rich 
or  poor  were  Aery  mucli  alike  in  their  requirements,  and  as  nearly  aU  the  people 
liked  to  imitate  those  they  considered  their  betters  in  domestic  arrangements 
and  habits,  he  thought  they  should  provide  in  the  smallest  separate  dwellings 
the  cheapest  sound  counterparts  of  the  chief  features  of  good  small  middle-class 
dwellings.  Secondly,  they  must  not  strictly  Umit  the  cost  of  the  small  dwellings 
to  match  the  cost  of  the  existing  dwellings  in  which  the  class  of  occupants  were 
at  present  existing,  as  it  was  their  duty  to  improve  everything  they  could 
influence.     Thirdly,  as  to  the  items  of  accommodation  which,  it  seemed  to  him. 
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should  always  be  provided  in  every  small  dwelliug,  he  suggested  as  follows: — A 
reasonable  sized  living-room,  seldom  less  than  150  square  feet  in  area,  with 
ample  window  light ;  ample  through  ventilation,  by  means  of  which  the  room 
could  be  thoroughly  sweetened,  after  cooking  the  dinner,  before  sitting  down  U> 
enjoy  it.  A  good  cooking-range,  with  an  oven  and  some  sort  of  boiler  (he 
regretted  that  he  could  not  yet  advise  that  it  should  be  a  gas  range,  but  that 
might  soon  be  practicable).  Several  cupboards,  including  one  specially  ventilated 
to  serve  as  a  larder.  A  good  gas  or  other  light,  and  a  top  outlet- vent  into  the 
smoke  flue,  by  a  tube  led  down  to  the  base  of  the  flue,  where  there  was  no  liability 
to  back-draughts.  A  scullery,  with  sink,  water-supply,  washing  boiler,  good  light, 
and  thorough  ventilation.  A  back-yard,  with  dust-bin  and  w.c.  (he  would  abso- 
lutely prohibit  the  nasty  economy  of  making  one  scullery  or  one  w.c.  serve  more 
than  one  household.)  In  that  short  list  they  had  all  the  essentials  for  a  really 
cleanly,  decent,  and  healthy  life  for  a  young  or  old  couple,  and  he  thought 
that  some  very  small  dwellings  of  this  type  should  be  i)rovided  in  every  com- 
munity. The  next  step  was  to  provide  bed-rooms,  other  than  the  day-use  living 
room.  These  could  best  be  provided  on  an  upper  floor,  should  be  as  well 
lighted  and  ventilated  as  the  day-room,  and  should  provide  at  least  400  cubic  feet 
of  capacity  for  each  adult  or  child  using  them.  In  every  dwelling  containing 
separate  bed-rooms,  a  bath-room  should  be  provided,  as  an  economical  and 
decent  means  of  personal  cleaii'iness,  just  as  a  scullery  was  usually  provided 
for  culinarj'  cleanliness ;  and  this  bath-room  should  have  a  small  bath,  with  hot 
and  cold  water  supply,  and  preferably  with  a  hot  and  cold  shower  rose,  as  this 
[irovided  the  cleanliest  and  most  economical  means  of  ablution.  But  in  suggesting 
a  bath-room,  he  owned  that  it  was  a  luxury  and  not  an  essential  of  cleanliness, 
a.s  he  had  known  many  people  who  managed  to  have  a  cold  bath  every  morning 
and  a  hot  wash  once  a  week  without  a  bath-roora  ;  just  a.s  he  had  known  some 
people  to  smoke  without  a  smoking-room,  lie  did  not  like  tiie  suggestinn  often 
made  that  cverv  dwelling  should  include  three  bed-rooms. 


A  plan  is  riivea  shewing  a  conveu'ient  avramjemtnl  of  I'antrij  and  Coal-jthicf 
adopted  in  the  Worlriiu^-class  Dwellinr/s  erected  hy  the  Salford  Corporation, 


Dli^CLsslON. 


47 


h 

r 

48 


NOTES  ON    LEGISLATION    AND    LAW    CASES. 

These  notes  are  copied  by  permission  from  The  Law  Reports  published  by 
The  Incorporated  Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  bs  referred  to  iu  the 
Library  of  the  Institute. 


SLAUGHTER-HOUSE.  —  Licence—  Condition  —  Limilatiou  of  time—  /...-■,«  than 
twelve  montlis — Inraliditi/ — Pulilic  /fraUh  Acts  Amendment  Act,  1S90  (5S 
^'  54  Vict.  c.  59),  s.  29. 

By  s.  29  of  the  Public  Health  Acts  ATiiendment  Act,  1JS90,  licences  for  the 
use  of  places  as  slaughter-houses  shall  be  in  force  for  such  time,  not  being  less 
than  twelve  mouths,  as  the  urb;in  aiithurity  sliall  think  (it  to  specify  in  such 
licences. 

An  urban  authority  grantfd  to  the  appellant  a  licence,  dated  August  '22, 
1906,  by  which  certain  pi-emises  were  licensed  to  be  used  as  a  slaughter-iiouse 
"until  December  31,  190(j."'  Before  December  ^■^\,  190G,  the  appellant  applied 
for,  but  was  refused,  the  renewal  of  the  licence.  The  appellant  was  subse- 
cjuently  convicted  for  having  used  the  premises  as  a  slaughter-house  cm  February 
4,  1907,  without  having  a  licence  in  force: — 

Held,  that  the  conviction  was  wrong,  for,  there  being  no  power  to  impose  a 
condition  limiting  the  duration  ol'  the  licence  to  less  than  twelve  months,  tlie 
licence  must  be  read  as  e.xtended  to  August  '22,  19(i7. 

Taylor  v.  Winsfori)  Uhbax  Disthict  Coixcil.  Div.  Ct.,  Mt'6.  :.'  K.IJ. 
Dec,  1907. 
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Object  of  I.vvestigatiox. 

THE  purpose  of  this  inquiry  has  been  to  determine  aiul  compare  the 
hygienic  effects  of  gas  and  electricity  as  used  for  ordinary  domestic 
hghting. 

In  addition  to  the  direct  physiological  effects  which  the  two  lights,  ijua 
lights,  might  be  expected  to  exert  on  those  exposed  to  them,  it  was  evident 
that  account  mvist  also  be  taken  of  their  indirect  effects,  through  the 
changes  which  they  might  bring  about  in  the  air  of  tlie  room  in  which 
they  were  used.  The  question  to  be  solved,  therefore,  was  whether  any 
injurious  physical  and  chemical  changes  in  the  air  were  />?.«  under  one 
form  of  lighting  than  under  the  other;  secondarily  to  look  for  any  direct 
results  from  the  light  itself. 

Tiu'ee  parallel  lines  of  research  were  thus  inicateil  as  requisite  ;  the 
first,  into  the  direct  hygienic  effect  of  the  two  lights,  the  second,  into  the 
indirect  effect  due  to  their  products,  and  the  third,  into  the  nature, 
amount  and  distribution  of  those  products. 

It  was  recognised  that  to  obtain  the  most  accurate  results  each 
branch  of  work  should  be  carried  on  independently  of  the  others,  under 
specially  arranged  conditions;  and  in  particular  that  the  best  prospect  of 
arriving  at  definite  physiological  results  lay  in  experiments  conducted  in  a 
strictly  physiological  manner.  This,  however,  would  have  been  inconsistent 
with  the  general  scheme  of  the  inquiry,  namely,  that  the  subject  should 
be  studied  under  conditions  resembling  as  closely  as  possible  those  of  e\ery- 
day  life.     Such  lack  of  strict  scientific  accuracy  as  this  limitation  involved 
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was  off-set  bv  the  oppoi'tunities  which  the  ])arallel  sclieme  of  investigation 
afforded  of  comparing  and  checking  against  each  other  the  results  obtained 
in  each  branch  of  work.  It  was  therefore  decided  to  carry  on  the  three 
branches  of  the  inquiry  simultaneously,  and  subsequently,  on  the  founda- 
tions thus  laid,  to  proceed  with  a  series  of  test  and  control  experiments, 
each  designed  to  elucidate  a  particular  question  arising  out  of  the  earlier 
work. 

Tlie  amount  of  work  to  be  done  has  been  greatly  increased  through 
the  lack  of  the  data  which  might  have  been  expected  to  exist  on  matters 
of  such  importance  in  relation  to  the  public  health.  Thus,  no  reliable 
information  could  be  found  as  to  the  ventilation  of  ordinary  living  rooms, 
though  for  factories  and  other  large  buildings  such  statistics  are  met  with 
in  abundance. 

Again,  physiological  observations  on  persons  in  ordinary  health  and 
following  their  ordinary  avocations  appear  only  to  have  been  made  for 
"Special  purposes,  such  as  the  determination  of  averaces  of  height,  rate  of 
pulse,  and  the  like;  while  otlier  physiological  work,  although  carried  into 
almost  every  branch  of  possible  inquiry,  does  not  appear  to  have  direct 
bearing  on  tiie  present  question.  Much  preliminary  work  was  tiierefore 
necessitated  which  would  have  been  saved  if  autiientic  published  datii  had 
been  available. 

The  in\estigation  being  primarily  a  medical  one,  the  physiological  work 
has  been  given  fii-st  place;  the  chemical  and  ])hysical  work  having  been 
for  the  most  part  confined  to  arranging  and  recording  the  conditions  under 
which  the  medical  observations  have  been  made.  The  medical  observations 
were  made  by  Dr.  liertolacci,  and  the  physical  detenninations  by  Mr.  A.  tl. 
Martin,  M.Inst.  C.E,  and  I  have  to  thank  both  of  these  colleagues  and 
my  staff  generally  for  the  assistance  which  they  have  afforded  me  in 
carrying  out  this  investigation. 

PhYSIOLOUKAL    Uli:iKltVATH).\.-<. 

The  physiological  observations  were  made  on  1.')  pei-sons ;  of  these,  it 
were  assisting  in  the  experiments,  while  6  were  clerks  who  attended  after 
the  room  Was  divided,  as  subjects  for  observation  only. 

Of  the  first  mentioned,  one  was  a  civil  engineer,  another  a  draughtsman, 
another  a  clerk  and  typi^t,  and  the  rest  were  either  analytical  chemists, 
or  laboratory  assistant>.  The  eldest  was  A'l  years  of  age  and  the 
voungest  20,  while  their  averages  work  out  to  2.V9  years  each.  The 
heaviest  man  weighed  110-3  lbs.  while  the  lightest  was  109  lbs.,  the 
average  weight  for  each  being  1.'{1*4  lbs. 
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A  general  medical  examination  of  each  man  was  made,  and  a  careful 
record  has  been  kept  of  the  family  and  personal  history  and  habits. 
None  were  accepted  for  the  work  except  those  who  could  give  a  good 
account  of  themselves  in  these  respects.  Their  hearts  and  lungs  were 
examined,  besides  which  the  urine  in  each  case  was  tested  to  ascertain  that 
there  was  no  renal  disease. 

With  regard  to  the  clerks  who  attended  as  subjects  during  the  latter 
part  of  the  investigation,  the  eldest  was  29  and  the  youngest  2'd  years, 
while  their  average  would  be  represented  by  25-25  years.  The  heaviest 
man  weighed  148-75  lbs.,  the  lightest  122-6  lbs.,  and  the  average  weight 
for  each  man  was  138-8  lbs.  Although  a  less  minute  medical  examination 
was  made  in  these  cases  than  in  the  former,  their  hearts  and  lungs  were 
stethoscopically  examined  and  inquiry-  was  made  as  to  any  illness  from 
which  each  man  had  suffered,  sufficient  to  prove  that  all  were  healthy  and 
could  be  classed  with  the  other  subjects  as  being  fair  physiological  examples 
of  men  living  and  working  in  London. 

Every  man  had  a  meal  from  half  to  three-quarters  of  an  hoar  before 
attending.  No  drinking  or  smoking  was  permitted  during  the  time  they 
were  under  observation,  and  every  care  was  taken  to  exclude  those  who 
had  transient  catarrhal  or  other  symptoms  which  were  likely  to  affect  the 
results  of  the  experiments. 

The  physiological  data  collected  are  xery  numerous  and  include 
observations  on  the — 

Frequency  of  pulse  and  its  character  as  shown  by  the  sphygn^ograph. 

Frequency  of  respiration. 

Arterial  blood  pressures. 

Variation  in  the  number  of  blood  corpuscles. 

Body  temperatures. 

Body  weights. 

Mental  fatigue. 

Time  reaction  (mind  and  musclo). 

Eye  fatigues  (differentiated). 

Impressions  on  senses  ;  and  a 

Special  experiment  on  three  subjects  as  to  tlie  poiMiuous  effects  of 
coal  gas. 
With  the  exception  of  the  lust  mentioned  experiment,  whicli  is  coni[ilL-te 
in  itself,  care  has  been  taken  to  collect  and  average  the  results  so  as  to 
show  any  differences  occurring  under  the  tsvo  svstems  of  lighting. 
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Pl.AtE. 

The  work  has  been  carried  on  in  the  basement  of  the  office  building, 
No.  2N,  A'ietoria  Street,  in  two  rooms  known  respectively  as  Xo.  4  and 
No.  ().  The  aspect  of  the  rooms  is  about  south-east  by  south,  and  the 
sun  shines  full  on  them  during  the  later  hours  of  the  morning  and  the 
beginning  of  the  afternoon.  The  floor  of  the  rooms  is  7  ft.  S  in.  below 
the  side  walk,  and  the  width  of  the  intervening  area  is  IS  ft. 

Tiie  building  consists  of  the  basement,  five  stories  and  a  mansard. 

Dimensions. 

The  two  rooms  had  previously  been  thrown  into  one,  and  the  first  series 
of  experiments  was  carried  on  in  the  undivided  room.  In  the  beginning 
of  March  the  two  halves  were  separated  by  a  wooden  partition  into  two 
equal  and  symmetrical  rooms,  which  were  used  separately  for  all  subse- 
quent work. 

The  undivided  room  was  21)  ft.  it  in.  long  by  1(>  ft.  4i  in.  wide  and 
10  ft.  4  in.  high,  and  contained,  allowing  for  chimney  breasts,  etc.,  5,013 
cubic  feet.  Each  of  the  rooms  as  divided,  is  roughly  square  (1()  ft.  4 J  in. 
by  14  ft.  10  in.)  In  all  calculations  the  capacity  of  tlie  undivided  room 
has  been  taken,  in  round  numbers,  at  5,000  c.f.,  no  deduction  being  made 
for  the  space  occupied  by  persons,  furniture,  etc. 

A  plan  and  section  of  the  rooms  are  appended  (Figs.  1  and  2). 

Sria  CTLitAi.    Features. 

In  the  front  wall  (the  only  outer  one)  of  each  room  there  art'  1«ii 
large  windows,  and  in  the  opposite  wall  a  door,  giving  access  from  tlie 
con'idor  and  with  a  fanlight  over  it.  By  the  side  of  the  door  in  room  4 
there  is  a  large  window,  to  give  light  to  the  corridor ;  but  when  the  rooms 
were  divided,  this  window  was  covered  with  a  close  screen,  flush  with  the 
wall  of  the  room,  so  as  to  preserve  the  symmetry  of  the  two  rooms.  In  the 
long  wall  of  each  room  (being  the  end  walls  of  the  original  room)  there  is 
a  fireplace,  and  a  door  communicating  with  the  room  adjoining.  Tliese  two 
doors  have  been  blocked  througiiout  the  experiments. 

Outside  each  door  into  the  corridor  a  baize  door  lias  been  hung,  tiie 
intermediate  space  forming  an  air  lock  to  minimise  the  disturbance  of  the 
air  of  the  rooms  by  persons  entering  and  leaving  them.  Each  window 
has  a  holland  blind,  which  was  kept  drawn  down. 

In  the  ciiimney  of  each  room  near  the  ceiling  a  ventilating  grating  has 
been  built,  the  net  area  of  the  o|H'nings  being  7  s(|.  in.  liUch  grating 
is  provided  witli  mica  flap  calves  and  a  sliding  door,  wliich  ^\■as  kej)t  closed 
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during  all  hut  a  few  of  the  experiments,  the  fireplace  also  heing  blocked 
by  a  tight-fitting  screen. 

The  floor  is  of  wood  in  the  form  of  planks  nailed  to  sleepers  which  are 
bedded  on  concrete.  It  is  covered  with  linoleum,  over  which  felt  is  laid  to 
within  about  a  foot  of  the  walls.  The  front  wall  is  1  ft.  11^  in.  thick, 
and  that  against  the  corridor  1  ft.  8^  in.,  both  being  very  solidly  built 
of  brickwork  and  cement.  The  room  was  distempered  and  whitewashed 
before  taking  possession  on  December  17th,  by  the  workpeople  of  the 
Westminster  Trust.  When  the  work  was  completed  it  was  ascertained 
that  about  50  lbs.  of  whiting  was  used  on  the  walls  and  ceilings,  and  this 
quantity  was  put  on  by  the  landlord,  irrespective  of  any  use  to  which 
the  room  was  subsequently  to  be  put,  and  can  be  said  therefore  to  be 
the  normal  amount  used  by  ordinary  decorators  in  refitting  rooms  for 
a  new  period. 

With  the  lighting  at  4  c.f.  of  coal  gas,  and  sulphur  contents  at  a 
maximum  of  60  grains  per  100  c.f.,  there  will  be  2"4  grains  of  sulphur  pro- 
duced in  the  room  per  lighting  hour,  and  a  five  hours'  run  per  night  will 
give  a  total  daily  evolution  of  12  grains  of  sulphur. 

Fifty  pounds  of  whiting  are  equal  to  350,000  grains,  and  as  100  grains 
of  whiting  combine  with  32  grains  of  sulphur,  the  sulphur  which  the  new 
whitewash  is  capable  of  fixing  is  equal  to  112,000  grains,  so  that  the  room 
will  remain  basic,  and  therefore  not  require  fresh  whiting  for  0,.33o  days, 
or  say  25  years. 

LiGIITINU. 

Each  room  can  be  lighted  either  by  gas  or  electricity,  and  the  con- 
sumption of  both  is  recorded  by  fine  reading  meters  in  addition  to  the 
ordinary  meters  supplied  by  the  companies.  The  scheme  of  lighting 
adopted  has  been  that  of  an  ordinary  dining  room,  the  lights  having  been 
disposed  over  a  large  central  table,  around  which  the  subjects  have  sat. 
With  a  view  to  a  fair  comparison,  the  number,  power  and  position  of  the 
lighting  units  has  been  as  nearly  as  possible  the  same  for  gas  and  electricity, 
and  the  same  for  each  room. 

In  the  centre  of  each  room  was  placed  a  brass  pendant,  having  a  hoop 
2  ft.  1  in.  in  diameter  and  4  in.  deep,  surrounded  by  a  silk  flounce,  white 
inside  and  red  out,  and  12  in.  deep.  Each  pendant  is  fitted  with  two  gas 
and  two  electi'ic  lamps,  placed  alternately  within  the  hoop  in  a  circle  12  in. 
in  diameter. 

Gas  SiPPt-Y. 

The  gas  used  was  the  ordinary  supply  of  the  Gas  Light  and  Coke  Co. 
of    IG  prescribed    candle   power.       The  price  is    2s.  lid.   per   1,000  c.f. 
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The  ordinary  pressure  in  the  mains  during  the  evening  was  34  tenths  of 
an  inch,  which  was  reduced  hy  means  of  a  governor  to  10  tentlis  at  the 
lamps. 

The  gas  is  officially  tested  each  day  for  calorific  power,  the  highest 
values  recorded  during  the  period  covered  by  the  experiments  being  044 
British  thennal  units  gross  and  578  B.T.U.  net  on  January  18tli;  ou  two 
occasions  the  values  fell  to  582  B.T.U.  and  519  B.T.U.  respectively.  The 
average  values  during  the  whole  period  were  very  close  to  OOO  B.T.U. 
gross  and  540  B.T.U.  net,  and  these  figures  have  been  used  in  all  genei'al 
calculations.  On  any  particular  night,  however,  the  observed  value  for 
that  date  has  been  taken. 

The  carbonic  acid  production  per  c.f.  of  coal-gas  was  determined  each 
day  by  an  explosion  analysis  and  found  to  average  0"6  per  c.f.  of  gas. 

Similarly  the  amount  of  water  produced  by  the  gas  was  directly 
determined  from  the  amount  condensed  in  the  calorimeter,  allowance  being 
made  for  that  escaping  as  gas,  and  show  an  average  of  3'.15  grains  of 
water  produced  per  c.f.  of  gas.  The  figures  for  February  are  given  in 
the  table  below. 

Table  showing  the  amount  of  carbonic  acid  gun,  water,  and  heat  produced 
by  burning  coal  gas. 


PiK  Cubic  Foot  of  Qas. 


*^*'»  Water 

cabic         Grains, 
feet.       I 


CaloriBc  Value 
RT.  Units. 


Feb. 


1    

11    

12  

13  

14  

15  

19  

23  and  25 
27  ...  


0-56 
O-.'H 
0-65 
063 
0-64 
0-59 
0-61 
0-64 
O.fiT 


.388        613-7 


383 
403 
408 
391 
391 
413 
4111 
4(n; 


5964 
598-3 
(•>02-3 
601-4 
601.4 
.■)99-9 
.■)9l-0 
612-2 


0»s  CO,  Water       (-^'^ac 

consumed    produced    produced       Vulne 
cubic  feet,  cubic  (eet.     grains 


iB.T  Units 


.">47-6  1 

408 

2-28 

1583 

531-4  ; 

4-16 

2-24 

1593 

534-3 

406 

2-23 

1636 

538-8 

3-96 

2-49 

1616 

533-3 

3  98 

2-54 

1233 

534-0 

3-97 

2-34 

1233 

.W5  0 

4-47 

2-74 

1846 

530  9  ; 

4-66 

2-98 

lw>8 

5463 

4-08 

2-73 

16.V> 

2210 
2168 
2133 
2117 
2120 
2395 
2474 
2229 


Gas  Burnkrs. 

The  gas  burners  were  of  the  Darwin  Bijou  inverted  incandescent  type, 
of  25  nominal  c-antlle  power,  consuming  on  the  average  about  1-28  c.f.  per 
hour.  Each  burner  was  furnished  with  a  by-pass,  and  the  two  burners 
in  each  pendant  were  controlled  by  a  pneumatic  switcli  at  the  door. 

At  the  outset  a  difficulty  was  experienced  with  tiie  gas-burners  in 
room  4,  in  their  sensitiveness  to  slight  vibrations,  such  as  the  click  of  a 
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typewriter  or  the  musical  note  made  by  tapping  the  neck  of  a  flask.  The 
burners  in  room  6  were  much  less  sensitive  to  influences  of  the  kind.  The 
first  governor  put  in  proved  too  large  to  regulate  the  small  flow  of  gas  to 
the  lamps,  and  in  its  efforts  to  do  so  set  up  oscillations  which  caused  the 
flames  to  flicker  violently  and  continuously.  These  initial  troubles  having 
been  got  over  with  the  gas-lamps,  they  become  very  steady  and  satisfactory 
in  all  respects. 

ElECTKIC    SlI'Pl.Y. 

The  current  used  for  the  electric  lighting  was  supplied  by  the  West^ 
minster  Electric  Supply  Corporation  at  a  pressure  of  200  volts.  The 
ordinary  price  is  5id.  per  Board  of  Trade  unit  (kw.  hour). 

Glow  Lamps. 
The  lamps  were  "Royal  Ediswan"  glow  lamps  of  25  nominal  candle- 
power.    The  average  consumption  of  current  was  about  94  watts  per  lamp. 

Effictexcy  and  Life  of  Incandescent  Lamps. 

The  candle-power  obtained  depends  on  the  pressure  at  which  the 
electric  current  is  supphed.  A  rise  in  tlie  voltage  produces  in  the  first 
instance  a  proportionate  increase  in  the  current  taken  by  the  lamp.  The 
larger  current  raises  the  temperature  of  the  filament,  the  resistance  of 
which  is  thereby  lowered.  This  results  in  a  further  increase  in  the 
cun-eut  passing,  the  variation  in  which  is  consequently  some\yhat  greater 
than  that  in  the  voltage. 

The  watts  consumed  are  equal  to  the  product  of  the  volts  by  the 
amperes.  If  the  latter  were  proportional  to  the  former,  the  watts  would 
vary  as  the  squai-e  of  the  volts,  but,  owing  to  the  lowering  of  the  resist- 
ance above  referred  to,  the  watts  increase  somewhat  fastei-  than  the 
square  of  the  voltage. 

Practically  the  whole  of  the  energy  supplied  to  the  lamp  is  converted 
into  heat,  the  generation  of  wliicli  also  increases  somewhat  faster  tlian  the 
square  of  the  voltage. 

The  temperature  of  tlie  filament  was  recently  given  by  Iladtield  as 
1,800°  C.  or  321-2°  F. 

The  light  emitted  depends  on  the  temperature  obtained,  and  is  stated 
to  vary  approximately  as  V"'''^  V  being  the  voltage. 

II.  A.  Clark*  has  shown  that  the  variation  in  candle-power  with 
change  in  the  voltage  is  considerable.  Thus  a  IG-c.p.  lamp,  when  running 
under  two-thirds  of  its  normal  pressure,  and  taking  40  per  cent,  of  its 

•  H.  A.  Clark,  in  Fowlers  "  Mechanical  Engineers"  Pocket-book." 
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normal  energj',  gave  practically  no  light,  while  an  excess  of  13i  per  cent, 
in  the  voltage  and  37  per  cent,  in  the  watts  raised  the  candle-power 
nearly  140  per  cent,  above  the  normal,  with  an  increase  in  efficiency  of 
73  per  cent. 

The  voltage  of  the  Westminster  supply  is  said  to  be  liable  to  ^•arv 
from  197  to  20.')  volts,  giving  a  range  of  8  volts,  or  4  per  cent.  The 
resultant  variation  in  candle-power  is  from  23  c.p.  to  30^  c.p.,  showing  a 
difference  of  7J  c.p.,  or  30  per  cent.  The  watts  per  candle  range  from 
3'4  at  the  lower  voltage  to  2*86  at  the  higher.  The  lamps  used  were 
very  steady  throughout  the  inquiry. 

It  will  be  seen  from  the  foregoing  that  an  increase  in  voltage  is 
accompanied  by  a  very  considerable  gain  in  efficiency,  but  this  gain  is  only 
realised  at  the  expense  of  a  serious  falling-off  in  the  life  of  the  lamp. 
Thus,  experiments  have  shown  that  a  lamp  which,  at  its  normal  pressure 
of  100  volts,  has  a  life  of  1,000  hours,  lasts  under  105  volts  only  about 
250  hours.  This  consideration  will  generally  render  it  advisable  to  run 
lamps  well  under  their  maximum  efficiency. 

Neither  the  efficiency  nor  the  candle-power  of  a  lamp  remains  con- 
stant, both  showing  a  progressive  falling-off  during  the  period  of  use.  It 
is  therefore  not  usually  economical  to  use  a  lamji  longer  than  from  450 
to  500  hours.* 

It  seems  established  that  the  deterioration  in  the  efficiency  of  a  lamp 
would  be  more  rapid  if  the  voltage  were  variable,  especially  if  the  standard 
voltage  were  e.vceeded.j 

PirOTOMKTItIC   Ohseuvations. 

Photometric  observations  were  made  in  the  rooms  on  Jan.  4th  and 
10th,  Feb.  20th,  March  13tli,  and  April  8th.  The  instrument  used  was 
one  of  Simmance  and  Abady's  flicker  photometers.  Each  lamp  was  tested 
separately  in  position,  with  the  flounce  lianging  behind  it.  The  values 
obtained  denote,  therefore,  not  the  power  of  the  naked  lamp,  but  its 
actual  illimiinating  effect  under  the  conditions  in  which  it  was  used. 
Measurements  were  taken  immediately  under  each  lamp  and  at  angles  of 
60°,  45°,  and  30°  from  the  horizontal  from  each  of  the  four  corners  of  the 
room.  The  chart  (Pig.  3,  p.  53)  shows  the  manner  in  which  the  results 
were  recorded,  the  black  figures  referring  to  the  gas  and  the  red  to  the 
electric  lamps. 

•  F.  C.  Bailey,  Cincinnati.    Pi-oc.  Imt.C.E.,  Vol.  CLI.,  p.  022. 
t  Sir  W.  I'reece,  IliU.  .U*.  lifpvrtt,  1906. 
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Tlie   hemispherical   intensities  of  the  various  gas   and   electric   units 
were  as  follows  : — 


tiAS   BUUNEHS. 

1 

ELECTaio  Lamps. 

Boom  4. 

Boom  6. 

Eoom  4. 

Boom  6. 

Burner. 

1 

2 

3 

4 

1 

2 

3 

4 

Jan.  4  &  10    ... 
Keb.  20   

41-6 
38-9 

39'8 

31  •3 
33-5 

38-'7 

34'5 

40'4 
39-9 

40-'8 

404 

39-fi 
39-0 

34-'4 

37'7 

37-3 

27-'4 

33'4 
32-7 

34-9 

290 

27-'7 
30-5 

38-0 

34''0 

27-6 
33-2 

41-4 

Mar.  rt 

Mar.  13  

34-2 

Apr.  8 

28-0 

Average 

34-5 

Average  of  all 

38-1 

32-7 

The  following  were  the  yields  of  light  per  c.f.  of  gas  and  per  100  watts 
respectively : — 


Gas  Burners. 

Elkctrio  Lamps. 

Eoom  4.            1             Eoom  li. 

Room  4.                         Eoom  6. 

Burner. 

1                 2 

3 

4 

1 

2 

3 

4 

Feb  20    

330         27-9 
29-6          27'3 
31-3     1    27'6 

29-3 
30"2 

330 
240 
28-5 

33-4 

33'9 
33-6.5 

... 
33-6 

30-0 

37"5 

29'8 
.^:^fi.^ 

Mar.  6 

30-1 

Mar.  13  

Apr.  8 

26-4 

28-25 

Average  of  all 

29 

•3 

31 

•8 

These  figures  show  an  appai'ent  falling-off  in  efficiency  of  13-3  per  cent- 
in  the  case  of  gas  and  14 '5  per  cent,  for  electricity.  Other  tests,  made 
under  conditions  more  favourable  for  accurate  photometric  work,  give 
somewhat  different  results.  Thus  a  mantle,  similar  in  all  respects  to  those 
used  in  the  experiments,  was  tested  for  durability  at  No.  7,  Tudor  St., 
Blackfriars,  on  a  continuous  run  of  603  hours,  the  consumi)tion  of  gas 
averaging  as  above,  1"28  c.f.hr.  The  avei'age  horizontal  illuminating  value 
was  28"1  c.p.,  equal  to  22  c.p.  per  cubic  foot  of  gas  per  hour.  During 
the  first  400  hours  th^  candle-power  per  c.f.hr.  remained  practically  steady 
at  22-5  ;  at  the  end  of  the  603  hours  it  had  fallen  to  20-1. 

The  electric  lamps  were  removed  from  the  pendants  at  tlie  close  of  the 
experiments,   and   tested    horizontally.     The   average    horizontal    caudle- 
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power  of  the  four  lamps  was  27*8,  measured  in  the  plane  of  the  filament 
rings,  and  33"(>  in  the  axes  of  the  rings,  giving  a  mean  of  30-7  c.p.  The 
average  consumption  of  current  was  therefore  3-06  watts  per  candle 
(horizontal)  corresponding  to  an  efficiency  of  0-327  candles  per  watt.  A 
new  lamp,  similar  to  these  four,  gave  26-1  c.p.  when  tested  with  the  edges 
of  the  rings  to  the  photometer,  24\5  c.p.  when  turned  at  right  angles,  and 
an  average  of  2.5'3.  The  new  lamp  was  thus  inferior  to  those  which  had 
been  in  use,  and  the  mean  horizontal  candle-power  of  the  gas  burners  was 
midway  between  those  of  the  old  and  the  new  electric  lamps. 

IlH  MIXATIOX. 

The  illumination  obtained  from  each  pair  of  lamps,  on  the  table 
3  ft.  7i  in.  below  them,  varied  (for  gas)  from  the  equivalent  of  6"1  candles 
at  1  ft.  distance  in  the  centre  to  about  2  candles  at  the  corners  of  tlie 
table,  the  size  of  which  was  6  ft.  by  3  ft.  C  in.  The  electric  illumination 
ranged  from  4'2  candles  at  the  centre  to  l"o  candles  at  the  corners.  A 
diagram  is  appended  showing  the  distribution  of  light  on  the  table  in 
Room  6,  as  measured  on  February  20tli  and  March  (Uh.     (Fig.  4,  p.  <)<).) 

It  will  be  seen  that  the  gas  burners  threw  considerably  more  light  on 
the  table  than  the  electric  lamps.  The  latter,  on  the  other  hand,  gave  a 
better  illumination  in  the  body  of  the  i"oom,  this  superiority  being  particu- 
larly noticeable  in  reading  the  thermometers  and  tlie  carbonic  acid 
apparatus.  The  difference  in  the  distribution  of  the  light  from  the  two 
types  of  lamp  was  due  to  differences  in  their  form  and  in  the  disposition 
of  the  luminous  surfaces,  the  broad  metal  mountings  of  the  inverted  gas 
burners  intercepting  most  of  the  light  which  would  otherwise  have  passed 
upwards,  while  the  electric  filaments  were  free  to  radiate  in  all  directions 
except  vertically  upwards.  This  is  clearly  shown  by  the  sketches  of  the 
two  lamps.  (Figs,  h  and  6,  p.  oCJ.)  It  is  of  course  possible  for  electric 
lamps  to  be  so  shaded  as  to  give  a  high  percentage  of  downwanl  illumin- 
ation, as  obtains  in  an  inverted  gas  burner. 

IIkati.vg. 
As  a  general  rule  the  rooms  were  not  heated,  except  by  the  lamps  and 
the  inmates  themselves,  but  during  the  latter  part  {)f  January  the  weather 
became  so  cold  as  to  necessitate  some  means  of  warming.  A  coal  or  gas 
fire  would  have  been  out  of  tiie  question,  as  destroying  tlie  control  which 
it  was  desired  to  exercise  on  the  ventilation.  An  electric  heater  was 
accordingly  put  in,  the  dark  ty|)e  being  selected  in  order  that  the  lighting 
of  the  rooms  might  not  bo  interferetl  with.     Current  for  the  purpose  was 
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supplied  through  a  separate  meter,  at  a  cost  of  one  penny  per  unit,  the 
consumption  being  about  one  unit  per  hour.  After  the  room  was  divided, 
a  second  heater  of  about  the  same  capacity  was  installed. 

ARRANGEMENT    OF    WoRK. 

Down  to  the  end  of  February  all  the  experiments  were  carried  on  in 
the  undivided  room,  the  illumination  being  varied  from  night  to  night,  or 
in  some  cases  from  week  to  week.  After  the  rooms  were  separated,  gas 
was  generally  used  in  one  room  and  electricity  in  the  other,  the  two  illumi- 
nants  being  alternated  from  room  to  room  in  order  to  neutralise  any 
difference  which  there  might  be  in  the  characteristics  of  the  two  rooms. 
In  addition  to  the  medical  observations  the  following  physical  and  chemical 
work  was  carried  on. 

The  air  supply  was  generally  measured  before  and  after  each  evening's 
run. 

The  temperature  at  \arious  points  in  tlie  room,  and  the  difference  be- 
tween the  dry  bulb  and  wet  bulb  thermometers  were  noted,  as  a  rule,  every 
half-hour. 

The  proportion  of  carbonic  acid  gas  in  the  air  was  measured  at  short 
intervals,  generally  from  ten  to  twenty  minutes.  In  addition,  the  organic 
matter  and  the  carbon  monoxide  present  was  determined  from  time  to 
time,  and  the  bacteriological  contents  of  the  air  under  the  various  experi- 
mental conditions  was  also  specially  investigated. 

The  temperature  of  the  corridor  and  the  outer  air,  the  I'eadings  of  the 
gas  and  the  electric  meters,  and  the  gas  pressures  wore  noted  before  and 
after  each  evening's  work. 

Meteorological   Kecord. 
A  record  was  also  kept  of  the  meteorological  conditions,  as  reported  by 
the  Meteorological  Office;  the  readings  of  the  dry  and  wet  bulb  thermo- 
meters in  St.  James's  Park  and  the  churchyard  in  Victoria  Street,  by  the 
Windsor  Hotel,  being  specially  supplied  by  the  Office. 

Tables  of  Kesults. 
A  consecutive  summary  of  each  day's  observations  was  prepared  in 
tabular  form  and  supplementary  tables  were  added,  bringing  together  the 
results  for  those  days  on  which  identical  conditions  were  maintained. 
These  results  are  dealt  with  in  their  respective  sections,  but  their  general 
character  will  be  apparent  from  the  following  abstract. 
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Clasxifierf  Siimmai-y  of  Observation.'' 


Room. 

1 

_3 

If 

as 

SB. 
a  o 

Air  supply 
c.f.  per  hr. 

O 

=1 

0. 

Temperature. 

Percenuge  humidity. 

Start 

1 
Finish.  Change. 

Start. 

Finish.  jChBDge. 

Undivided.... 
Divided 

Gas... 
Elec. 
Gas... 
Elec. 

22 
19 
15 
15 

8-4 
8-4 
7-5 
7-5 

f  3,.525» 
\  7,835 1 

f  3,3.15* 
\  7,191 1 

(  2,045* 
Ul.300t 

f  1,961* 
"(1 1,200 1 

30'11 
14-9/ 

23-01 
12-9  )■ 

37-2 1 
12-8/ 

29-91 
12-3/ 

53-6° 
54  0° 
60-9° 
60-5° 

57-0° 
57-2° 
64-0° 
63-3° 

+3-4° 
+3-2° 
+3-1° 

+2-8° 

74-2 
73-7 
69-1 
71-1 

768 
700 
70-4 
71-9 

+2-6 
+  2-3 
+  1-3 
+0-8 

•  Restricted  ventilation  (Hreplac&s  and  ventilators  closed). 

*  Natural  ventilaiiou  (flieplaces  and  ventilaturs  opeu). 

On  some  occasions  in  the  divided  rooms  the  windows  and  doors  were 
also  open. 

For  reasons  given  on  page  70  tlie  higher  ventilation  figures  must  be 
regarded  as  approximations  only. 

General  Ob.servation  on  KE,srLTS. 

In  order  to  ascertain  the  influence  of  the  two  modes  of  lighting  on 
health,  it  was  first  necessary  to  determine  the  mode  in  which  these  effects 
are  occasioned,  and  especially  the  influence  of  the  products  of  the 
illuminants. 

Light  from  gas  combustion  is  accompanied  by  heat,  water  vapour,  car- 
bonic acid  and  other  products.  In  ordinary  indoor  electric  lighting,  as 
there  is  no  combustion,  chemical  products  are  absent,  and  this  is  often 
claimed  as  establishing  the  hygienic  superiority  of  electricity.  Gas,  on  the 
other  hand,  is  said  to  poison  the  air  with  CO^  and  other  products  of  com- 
bustion, to  heat  it  to  an  undesirable  extent,  to  dry  it,  or  (alternatively)  to 
overload  it  with  moisture. 

Ultimately  the  hygienic  effects  of  the  two  modes  of  lighting  must  l)e  a 
medical  question,  but  their  causation  involves  a  consideration  of  the 
physical  and  chemical  conditions. 

Quantities  of  the  I'uodicts  Gexekated  hy  G.vs  C'o.miu  stion. 
Ifeal. — The  25  c.p.  gas  burners  each  consumeil  on  an  average  I  -2S  c.f. 
per  hour  or  2*56  c.f.  hour  jier  pair.      Tiie  average  calorific  value  of  the 
gas  used  was  about  GOO  B.T.U.  (gross)  and  540  B.T.U.  (net).     The  lower 
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figure  is  the  only  one  of  importance  in  tliis  inquiry,  since  the  60  units  ex- 
pended in  tiie  vaporisation  of  water  are  not  recovered  within  the  room. 
The  7iet  heat  obtained  from  2'5(J  c.f.  of  gas  is  therefore  1,382  B.T.U. 

Moisture. — Each  c.f.  of  gas  gave  as  an  average  i'^b  grains  of  water ; 
2"5t)  c.f.  therefore  yield  1,012  grains. 

Carbonic  Acid. — The  COg  formed  per  c.f.  of  gas  averaged  0"6 ;  the 
two  burners,  consuming  2*56  c.f.  of  gas,  produced  1-54  c.f.  of  CO.,. 

Heat  from  Electricity. 

Each  25  c.p.  glow  lamp  consumed  on  an  average  94  watts,  or  188  watts 
fur  the  pair.  The  heat  equivalent  of  one  watt  is  3"435  B.T.U.  per  hour, 
and  that  of  188  watts  =  Ii58  B.T.U.  per  hour. 

It  is  often  assumed  that  a  glow  lamp  gives  off  practically  no  heat : 
but  it  will  be  seen  from  the  foregoing  that  for  an  equal  illumination  the 
yield  of  heat  by  electricity  is  close  on  one-half  that  of  gas. 

Products  of  Eespiratiux. 

In  a  gas-lighted  room  the  gas  is  not  the  only  source  of  heat,  moisture, 
or  carbonic  acid  gas,  all  of  which,  in  appreciable  quantities,  are  given  off 
by  the  skin  and  lungs  of  the  inmates  of  the  room.  The  published 
estimates  of  the  human  output  of  moisture  and  carbonic  acid  differ 
widely,  but  the  present  experiments  have  incidentally  furnished  some  data 
concerning  them. 

Carbonic  Acid. — The  COo  determinations,  taken  in  conjunction  with 
the  volume  of  air  entering  and  leaving  the  room,  indicate  a  human 
production  of  this  gas  approaching  eight-tenths  of  a  c.f.  per  hour.  (See 
page  71.) 

Muisturi;. — Before  January  24th,  each  subject  was  weighed  at  the 
beginning  and  end  of  each  evening's  run,  the  a^'erage  loss  of  weight  in 
77  cases  over  periods  ranging  from  two  and  two-thirds  to  four-and-a-half 
liours  being  O'llS  pound  per  man  per  hour.  This  mostly  represents 
water  evaporated  from  the  skin  and  lungs,  the  output  of  CO.,  being 
loss  on  the  exchange  of  these  gases  leaves  0*104  lb.  as  each  man's  hourly 
nearly  balanced  by  the  oxygen  taken  into  the  body.  Allowing  for  the 
output  of  water  vapour,  equal  to  2^  lbs.  per  day,  or  about  the  mean  of  the 
figures  which  have  been  published.  Expressing  the  result  in  grains,  we 
have  in  round  numbers  700  grains  of  water  per  man  per  hour. 

Heat. — Information  as  to  the  amount  of  heat  generated  in  the  body  is 
scanty.  Dr.  Gordon,  in  his  report  on  the  ventilation  of  the  House  of 
Commons,  issued  in  lit06,  quotes  an  estimate  by  Rubner  amounting  to 
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2,700  (large)  calories  per  adult  man  per  day,  equivalent  to  446'4  B.T.U. 
(gross)  per  hour.  Nearly  a  quarter  of  this  (107-5  B.T.U.)  is  expended  in 
evaporating  the  above-mentioned  tenth  of  a  pound  of  water,  lea'ving 
338"y  B.T.U.  (or  say  340  B.T.U.)  as  the  net  calorific  value  of  an  adult 
man.*  The  human  production  of  heat  is  thus  equal  to  about  a  half  of  that 
of  a  25  c.p.  Darwin  gas-burner,  and  slightly  more  than  that  from  an 
electric  glow  lamp  of  the  same  power. 

In  an  ordinary  dining-room  of  the  size  of  those  now  in  question,  there 
would  often  be  as  many  as  six  men  at  a  time.  The  yields  of  heat, 
moisture,  and  CO.,  from  two  burners  and  six  men  respectively  are  set  out 
in  the  following  table  : — 


Hourly  Prodaction  of 


Two  25  c.p. 
Electric  Lamps. 


Two  25  c.p. 
Gas  Lampa. 


Heat  in  B.T.U 

Moisture  in  graius 
CO,  incf.  ..'. 


1,382 
1,012 
1-54 


2,040 

4,300 

4.8 


The  next  table  shows  the  changes  which  these  quantities  would  bring 
about  in  one  hour  in  the  temperature  and  composition  of  the  air  of  the 
room,  the  capacity  being  taken  at  2,500  c.f.,  the  initial  temperature  at 
40°  F.,  the  humidity  6it  per  cent,  (corresponding  to  '21  gr.  of  water 
per  c.f.),  and  the  carbonic  acid  at  the  ordinary  figure  for  town  air, 
viz.,  4  parts  in  10,000. 


Two  25  cp. 
Electric  LaropSL 


Two  a  cp. 
Gas  Lamps. 


Rise  in  temperature    13'9°  F. 

Fiiiiil  temjierHture    oS'O" 

Added  moisture,  Km.  per  c.f 0 

Final  liumiditv  at  raised  temperature    ...  43  per  cent. 

Added  COj  pts.  in  10,0 JU    — 

Final  CO           ditto.            — 


291°F. 
69-1° 

0-4 
31  per  cent. 

6-2 
10-2 


43°F. 

8o° 

1-68 

31  p«r  cent. 

19-2 

23-2 


It  will  be  seen  that  the  alterations  brought  about  in  the  air  of  the 
room  by  the  human  contributions  far  c.\ceed  those  from  either  illumiuaat. 
The  figures  assume  that  the  air  of  tiie  room  is  stationary  :  in  actual 
esperience  the  variation  i.s  much  less,  on  account  of  ventilation.  With  an 
air  supply  equal  to  three  times  the  contents  of  the  room,  which  may  be 

*  Benedict  and  Miller  from  their  respiration  calorimeter  e.xperimentg  show  that  n  man 
at  rext  •■volve*  from  2.'>S  B.T.U.  per  hour  when  sleopiug,  to  397  B.T.U.  when  sittin({  up.- 
V.  N.  UiMud  iif  Agiiculturf  Rtportt. 
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taken  as  a  measurable  maximum,  the  changes  would  be  proportionab!\- 
smaller,  the  increase  in  the  GO.j  becoming  2-1  and  G-4  parts  from  cas- 
burners  and  men  respectiveh-. 

Air  consumed. — Gas  differs  from  electricity  in  requiring  a  certain 
amount  of  air  to  support  combustion.  A  c.f.  of  the  gas  used  in  these 
experiments  consumes  about  V2  c.f.  of  oxygen,  represeuting  about  5'7  c.f. 
of  air.  Two  burners,  therefore,  using  together  2'56  c.f.  of  gas  per  hour, 
require  14"b  c.f.  of  air.  The  average  amount  of  air  admitted  per  hour  to 
each  of  the  divided  rooms,  with  the  restricted  ventilation  adopted,  was 
2,000  c.f.,  of  which  the  gas-burners  consume  just  0"73  per  cent.  The 
consequent  i-eduction  in  the  amount  of  oxygen  in  the  room  is  precisely  the 
same  as  would  result  from  a  fall  in  the  barometer  from  30  in.   to  29'78  in. 

Each  man  consumes  about  1  c.f.  of  oxygen  per  hour,  representing 
4'8  c.f.  of  air,  or  two-thirds  of  the  quantity  required  by  each  gas-burner. 

Cai;bonic  Acid. 
Modes  of  sampling  air. — In  order  to  obtain  average  samples  of  the 
room  air,  a  ring  of  tubing  was  laid  along  the  walls  3^  ft.  from  the  Hoor, 
witii  branches  of  indiarubber  tubing  ending  in  perforated  plugs,  which 
could  be  fixed  in  any  desired  position.  A  small  enclosed  electric  fan 
connected  with  the  main  pipe  drew  air  simultaneously  and  in  equal 
quantities  through  all  the  inlets.  It  was  discovered,  however,  later  that 
samples  could  be  taken  at  a  single  point,  which,  if  not  absolutely  identical 
with  the  average  of  the  room,  were  proportional  to  it  and  sufficiently  near 
for  all  purposes  of  the  investigation.  A  glass  tube  was,  thereforj,  placed 
in  a  convenient  position  near  the  centre  of  the  room  about  6^  ft.  above 
the  floor,  and  connected  with  a  small  pump,  worked  by  a  water-jet, 
whereby  a  constant  current  of  air  could  be  drawn  through  it. 

The  detertnhiation  of  carbon  dioxide. — The  most  accurate  results  are 
obtained  by  the  use  of  large  volumes  of  air  drawn  for  a  considerable  length 
of  time  through  appropriate  absorption  reagents.  Such  a  method  was 
obviously  excluded  in  the  present  case,  since  the  samples  had  to  be 
collected  as  rapidly  as  possible  on  a  time  basis,  and  Haldane's  instrument, 
wiricli  admirably  fulfils  this  condition,  was,  thei'efore,  used  throughout. 
After  the  obser\er  had  got  accustomed  to  his  instrument  it  was  found  that 
the  average  error  of  a  single  reading  was  +  0'5  part  per  10,000.  Dupli- 
cates on  outside  air  would  frequently  agree  to  0'2  part  per  10,000,  but  on 
the  other  hand,  readings  would  occasionally  vary  without  assignable  cause 
by  more  than  1  part  per  10,000. 

Ninnerous   measurements   were    made   as    a    check   with    an    absolute 
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baryta  method,  Hesse's  modification  of  the  original  process  of  Petteiikofer 
being  adopted.  The  average  error  of  this  was  +  O'l  part  per  10,000  less 
than  with  the  Hahlane  instrument,  but  this  increased  accuracy  was  more 
than  neutralised,  in  the  measurement  of  a  rapidly  falling  carbonic  acid 
content,  when  determining  the  ventilation,  by  the  time  required  to  take  a 
sample,  having  regard  to  the  necessity  for  the  complete  displacement  of 
the  air  in  the  flask. 

In  other  words,  the  value  of  each  estimation  tlien  depends  on  two 
measurements,  carbon  dioxide  and  time,  and  it  is  useless  to  increase  the 
accuracy  with  which  the  first  is  determined,  if  thereby  an  increased  error 
is  introduced  into  the  time  measurement.     (See  Ventilation',  p.  6G.) 

It  will  be  seen  from  the  general  tables  that  the  occasions  were  rare  on 
which  the  CO.,  <lid  not  reach  10  parts  in  10,000,  that  it  more  often 
ranged  between  20  and  30  parts,  and  that  on  two  evenings  (March  20th 
and  21st)  figures  exceeding  .iO  were  attained. 

HiHjienic  Signiiicance  of  Carbonic  Acid. — The  objection  wliich  is  raised 
on  hygienic  gi-ouuds  to  lighting  by  means  of  gas  is  centred  on  the  produc- 
tion of  carbonic  acid  gas,  which  it  is  common  to  describe  as  a  poison.  It 
will  be  well  to  inquire  what  tiiis  means. 

To  begin  with,  CO,,  is  a  necessary  constituent  of  the  atmos])here,  in 
which  it  is  invariably  present  in  the  proportion  of  at  least  about  i>  jiarts  in 
every  10,000.  If  then  it  is  a  poison  it  follows  that  the  purest  air  is 
poisoned  to  this  extent.  It  is  true  that  no  man  or  other  animal  could 
exist  in  an  atmosphere  of  COo,  but  an  atmosphere  of  nitrogen  or  even 
oxygen  would  be  equally  fatal ;  no  one,  however,  speaks  of  these  gases  as 
poisonous.  It  is  true  also  that  a  very  hirge  increase  in  the  ])ro|)ortion 
of  CO.,  in  the  air  would  produce  unpleasant,  or  even  fatal  effects,  but  the 
same  holds  good  of  any  of  its  other  constituents. 

The  question,  therefore,  resolves  itself  into  one  of  amount, — in  wiiat 
proportion  can  CO.j  be  added  to  the  air  without  producing  untoward  re- 
sults? This  gas  is  used  for  aerating  mineral  waters,  and  is  present  in  the 
air  of  the  factories  where  they  are  made  in  very  large  quantities  ranging 
up  to  300  parts  in  10,000.  If  the  proportion  reaches  500  parts  (5  ])er 
cent.)  it  induces  sickness  or  even  death.  In  this  connection  it  is  imj)ortant 
to  note  that  the  air  expired  from  the  lungs  contains  on  an  average  4'.}  per 
cent,  of  COg-  It  is  not  surprising  that  an  atmosphere  wliicii  approaches 
in  composition  the  air  which  is  ordinarily  ejected  from  the  lungs  slioidd  Ik- 
unsuitable  for  human  respiration. 

Under  the  extreme  conditions  which  were  maintained  for  the  ]>urpose 
of  the  experiment,  the  CO.^  figure  rose  as  high  as  53-2  parts  in   l(t,()00  on 
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one  occasion,  and  frequently  was  over  40  witliout  becoming  apparent  to 
the  senses  or  in  any  way  affecting  the  health  of  those  present.  On  many 
occasions  the  high  figures  were  reached  in  electric-lighted  rooms,  so  that 
the  carbonic  acid  was  entirely  of  human  origin.  It  would  be  a  very 
poorly  ventilated  room  in  which  even  20  parts  in  10,000  would  be  found. 

Dr.  Angus  Smith  found  that  300  volumes  COo  per  10,000  of  air  pro- 
duced feebleness  of  circulation,  slowed  the  heart  and  quickened  respiration, 
but  felt  no  inconvenience  with  20  in  10,000.  Pettenkofer  and  Voit,  after 
long  exposure  to  air  containing  100  in  10,000,  found  no  discomfort. 

Wilson,  on  the  other  hand,  states  that  when  CO2  is  produced  jVom 
persons  and  the  amount  reaches  15  per  10,000  in  the  air,  headache  is  often 
produced,  but  he  does  not  take  into  account  any  other  factors. 

Claude  Bernard  considered  CO  2  non-poisonous,  as  it  could  be  injected 
into  the  bodies  of  animals  without  causing  injury,  and  that  it  is  purely 
negative  in  action. 

Herman  has  definitely  proved  that  inci-ease  of  carbon  dioxide  up  to  4 
per  cent.,  and  a  reduction  of  oxygen  down  to  15  per  cent.,  do  not  produce 
any  poisonous  action  in  human  beings. 

Benedict  and  Milner  quite  recently,  in  an  investigation  on  metabolism 
of  matter  and  energy  in  the  human  body  (U.S.  Board  of  Agriculture 
Reports),  have  established  that  a  subject  in  a  respiration  calorimeter  can 
read,  sleep  and  eat  meals  with  the  usual  regularity  and  show  no  deviation 
from  his  usual  physical  and  mental  condition  in  an  atmos[)here  containing 
226  per  10,000  (2-3  per  cent.)  of  COo- 

The  harmlessness  of  carbonic  acid  gas  in  the  largest  quantities  which 
are  liable  to  occur  is  freely  recognised  by  medical  men  and  others  who 
have  dealt  with  the  subject,  and  it  is  now  acknowledged  that  the  ill  effects 
popularly  attributed  to  this  gas  are  actually  due  to  entirely  different 
causes.  Thus  the  "Black  Hole  of  Calcutta"  is  quoted  by  Dr.  Billings 
as  "an  extreme  instance  of  the  co-existence  of  high  temperature  and 
excess  of  moisture  in  the  air  of  an  enclosed  apartment."  ("Ventilation 
and  Heat,"  p.  15(5 ;  see  also  Haldane  and  Lorrain  Smith,  J.  Path.,  Edin.,  1  >^\)'l)- 

Why,  then,  has  so  much  stress  been  laid  on  the  amount  of  CO^  in 
air?  It  is  because  this  gas,  though  innocuous  in  itself,  is  often  associated 
with  other  substances  of  a  more  or  less  harmful  nature.  As  a  product  of 
respiration  it  is  accompanied  by  a  certain  amount  of  organic  matter  more 
or  less  offensive,  and  even  by  infective  material  and  the  germs  of  disease. 
The  liability  to  convey  disease  germs  is  shared  by  many  other  substances, 
milk  for  example,  which  it  is  not  customary  to  describe  as  poisonous.  It 
may  be  guarded  against  by  sterilising  the  substance,  in  the  case  of  milk 
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by  boiling  it.  The  COo  from  gas  is  necessarily  sterile,  and  from  a  health 
point  of  view  bears  the  same  relation  to  that  of  respiratory  origin  as 
sterilised  milk  does  to  the  unsterilised  product. 

The  worst  that  can  be  said  even  of  respiratory  COo  is  that  it  is  often 
found  in  bad  company,  and,  as  in  other  cases  of  the  kind,  it  is  made  the 
scapegoat  for  the  real  culprits,  which  it  is  not  always  easy  to  identify. 
As  an  indicator  of  the  amount  of  respiratory  pollution,  CO.,  determinations 
will  always  be  valuable,  but  it  would  be  as  absurd  to  compare  the  indicator 
with  the  obnoxious  matter  which  it  indicates,  as  it  would  be  to  regard  the 
high  chloride,  which  leads  the  chemist  to  suspect  a  drinking  water  of 
being  contaminated  with  sewage,  as  the  real  polluting  matter.  They  are 
both  indicators,  and  nothing  more. 

The  importance  of  the  distinction  between  the  CO.,  from  gas  and  that  of 
respiratory  origin  is  clearly  recognised  by  the  Departmental  Committee 
on  Ventilation  in  Factories,  who,  while  recommending  a  maximum  limit  of 
12  parts  of  CO.,  in  10,000  in  the  day  time,  when  the  excess  above  that 
found  in  outer  air  is  wholly  or  chiefly  due  to  respiration,  allow  20  parts 
after  dark  in  jjjaces  where  gas  or  oil  (but  not  electricity)  is  used  for 
illuminating  purposes. 

\'e.\TI1,ATI().\. 

In  considering  the  question  of  air  contamination,  there  is  a  tendency 
to  assume  that  the  longer  a  room  is  in  use  the  fouler  the  air  will  become. 
This  is  only  partially  true.  It  would  hold  good  absolutely  if  the  room 
were  like  a  stagnant  pond  in  whicli  the  effete  matters  accumulated  to  an 
indefinite  extent.  But  no  room  is  or  can  be  like  this;  it  is  more  analogous 
to  a  lake  through  which  a  river  flows,  changing  its  contents  slowly  and 
continuously.  If  sucii  a  lake  receives  a  polluting  liquid  it  will  be  seen  at 
once  that  the  extent  of  the  contamination  depends,  not  on  the  size  of  the 
lake,  but  on  the  proportion  which  the  polluting  flow  bears  to  the  volume  of 
the  river.  Exactly  the  same  thing  will  occur  in  the  case  of  a  room.  The 
state  of  the  air  will  depend,  not  on  the  size  of  the  room,  but  solely  on  the 
ratio  of  the  contamination  to  the  incoming  air.  Since  the  matters  which 
pollute  air  are  not  all  readily  measurable,  it  will  be  convenient  to  deal 
with  a  gas,  such  as  CO.j,  the  |)roportiou  of  which  can  be  exactly  deter- 
mined. Take  the  case  of^a  room  containing  2,.")0U  c.f.,  in  which  there 
are  six  men,'and  two  gas  burners,  producing  respectively  4'8  c.f.  hour,  and 
1-6  c.f.  hour  of  COo,  t3-4  c.f.  hour  in  all.  If  the  air  supply  is  ;$,200  c.f. 
hour,  the  excess  of  the  CO^  which  the  outgoing  air  will  contain  as  com- 
pared with  incoming  air  will  be  °'^i^'^  =  20  i)arts  in  10,000.    If  t3,400c.f. 
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are  admitted  e\eiy  hour,  the  proportion  will  be  10  in  10,000  and  so  on. 
This  is  the  ultimate  or  stead}'  state  of  the  air,  and  is  independent  of  the 
size  of  the  room,  which  is  only  important  as  determining  the  lengtli 
of  time  required  to  arrive  at  the  steady  state.  It  is  difficult  to  follow  the 
change  in  composition  if  the  COg  is  regarded  as  added  to  the  air  of  the 
room,  but  the  difficulty  disappears  if  we  remember  that  the  production  of 
this  gas  and  the  admission  of  fresh  air  go  on  concurrently,  and  if  we  take 
the  two  in  conjunction.  Every  c.f.  of  air  that  enters  the  room  may  be 
regarded  as  carrying  its  quota  of  COo  and  displacing  1  c.f.  of  the  old  air. 
In  most  cases,  especially  in  air  filtering  through  the  walls,  it  will  not  be 
far  wrong  to  assume  that  the  incoming  air  mingles  fairly  uniformly  with 
that  already  in  the  room.  Thus,  when  the  first  foot  has  passed  in,  the 
room  contains  ^r^  part  of  new  air  and  'f^  parts  of  old  air.  The  second 
foot  of  new  air  displaces  ;j-^  of  each  of  these,  and  leaves  ?^  of  each. 
Therefore,  when  2  c.f.  have  passed  in,  there  remains  of  the  old  air 
2M  ^  ^^  parts,  or  (j^)".  Similarly  after  3  c.f.  have  entered  there  will 
be  (a^)'"  parts  of  the  old  air,  and  after  n  c.f.  (j^)"  parts.  The  calculation 
on  these  lines  is  an  exceedingly  simple  one.  It  is  merely  necessary  to 
multiply  the  logarithm  of  ]f^  by  the  number  of  c.f.  of  air  admitted  to  the 
room  in  the  period  in  question,  and  the  product  will  be  the  logarithm  of 
the  proportion  of  old  air  which  remains.  The  balancp  will,  of  course,  be 
new  air,  containing  its  proportion  of  CO^,  and  by  spreading  the  latter  over 
the  whole  contents  of  the  room  the  percentage  of  this  gas  will  be  obtained. 
The  change  in  the  composition  of  the  air  of  the  room  which  results  from 
the  admission  of  varying  volumes  of  new  air  is  shown  by  the  following 
table : — 

New  air  admitted 2,500 

=  Contents  of  room...       1 

Percentage  old  air  left  36'S 

„  new  air  ...  (53'2 

It  will  be  seen  that  when  the  quantity  of  air  admitted  reaches  three 
times  the  contents  of  the  room  only  5  per  cent,  of  the  old  air  will  remain, 
and  that  when  six  volumes  have  passed  through  the  change  in  the  compo- 
sition of  the  air  of  the  room  will  be  practically  complete.  Thus,  with  an 
air  supply  of  7,500  c.  f.  per  hour,  a  single  hour  will  suffice  to  bring  the 
room  within  5  per  cent,  of  the  steady  state. 

Ventilation  is  brought  about  by  a  variety  of  cau.ses,  of  which  the  chief 
are  the  wind  and  the  difference  of  temperature  inside  and  out.     A  fire 
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burnincr  under  a  chimney,  or  a  gas  cluster  under  a  shaft,  creates  a 
powerful  draught,  and  a  gas  burner,  even  when  pi-ovided  with  no  special 
outlet,  sets  up  currents  which  stimulate  the  ventilation. 

The  measurement  of  large  flows  of  air  is  always  a  difficult  problem, 
especially  in  the  case  of  ventilation,  where  the  flow  takes  place  not  only 
through  definite  openings  such  as  doors  and  windows,  but  also  by  the 
chinks  around  them,  and  even  through  the  substance  of  the  walls  and 
Ceiling. 

In  order  to  make  sure  of  detecting  the  differences  between  the  results 
of  the  two  methods  of  lighting,  it  vvas  decided  to  restrict  the  ventilation, 
and  thus,  by  concentrating  the  products,  to  magnify  their  effects.  Hence 
the  closing  of  ventilators  and  fireplaces  and  the  intercepting  baize  doors 
already  referred  to. 

In  such  a  case  mechanical  modes  of  measurement  are  out  of  the 
question.  It  was  therefore  decided  to  introduce  into  the  room  a  large 
quantity  of  carbonic  acid  gas,  mix  it  thorouglily,  and  then  at  short 
intervals  determine  the  proportion  present.  One  or  two  trials  were  made 
as  described  by  Pettenkofer,  by  burning  a  number  of  candles  in  the  room, 
weighing  them,  calculating  the  amount  of  CO2  produced,  and  determining 
the  proportion  of  the  latter  in  the  room  atmosphere.  As  compared  with 
the  original  or  "fall"  method  this  process  has  the  disadvantages  of  being 
much  slower  and  less  accurate,  and  of  involving  a  somewliat  intricate 
calculation.  The  fall  method  was  accordingly  reverted  to,  and  was  used 
for  the  majority  of  the  determinations. 

Carbon  dio.xide  was  introduced  from  a  cylinder  of  the  liquefied  gas, 
following  the  suggestion  of  Petri  {Zrits.  f.  Ilyg.,  Bd.  VI.),  and  thoroughly 
mi.Ked  with  the  air  of  the  room  by  means  of  an  electric  fan.  The  room 
was  then  closed,  allowed  to  stand  for  at  least  thirty  minutes,  and  samples 
drawn  out  at  regular  intervals  of  time  through  the  glass  tube  already 
mentioned. 

Tile    theory   of   the    method*    shows    that,    assuming    rapid    uniform 

*  Let  the  volume  of  fresh  air  enterinn  the  room  ho  ;•.  c.f.  per  hour.  The  vi)hime  of  Iho 
room  lieiiiK  /'  c.f.    ThUb  llio  CO^  in  the  outside  air  as  a  c.f.  per  c.f.  (approxiiiiatfly  OOOiH). 

Let  the  CO,  at  the  start  be  .r  (c.f.  per  c.f.  of  air)  and  consider  the  case  where  no  fresh 
CO,  is  beinc  pruihiced  in  the  room.     Three  assumptions  are  requisite  : — 

1.  That  at  the  start  the  (JCXj  is  uniformly  diffused. 

2.  Thiit  the  volume  of  fresh  air  entering  the  room  per  hour  remains  constant. 
.1.  That  the  fresh  air  instaiitaneoucly  difTuses  IlirnuRhout  (he  room. 

The  fiiHt  condition  can  be  controlled  by  thorouglily  mixing  the  air  of  the  room 
mecliaiiitidly  before  commeticing  meaaureraents. 

The  second  condition  cannot  be  controlled,  but  seems  to  have  been  fairly  \\M  fullllled 
(«ee  page  00). 
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diffusion  and  uniform  influx  of  fresh  air,  the  logarithm  of  the  carhon 
dioxide  found  (less  the  carbon  dioxide  in  the  outside  air)  should  be  a 
linear  function  of  the  time.  This  suggested  a  new  and  rapid  method  of 
dealing  with  the  experimental  data,  which  was  found  in  practice  to  be 
very  advantageous.  In  the  usual  method  of  calculation,  two  logarithms 
have  to  be  looked  out  for  any  pair  of  observations,  their  difference  taken, 
and  this,  after  reducing  to  Napierian  logarithms  by  the  factor  2'303, 
multiplied  by  the  volume  of  the  room.  Each  pair  of  observations  thus 
gives  an  independent  value  for  the  ventilation,  and  there  is  no  means  of 
discovering  or  rejecting  a  bad  observation.  Since  on  each  day  the  ventil- 
ation was  measured  both  immediately  before  and  after  the  experimental 
run,  necessitating  at  least  ten  or  twelve  observations,  it  was  desirable  that 
a  more  rapid  method  of  reduction  should  be  employed.  For  this  purpose 
the  observations  (less  the  outside  air  carbon  dioxide)  were  directly  plotted 
on  semi-logarithmic  paper,  in  which  the  ordinates  were  the  logarithms 
of  the  COo,  the  abscissa3  the  times  (Fig.  7).  The  fact  that  the  points  thus 
plotted  are  found  to  lie  approximately  on  a  straight  line  shows  that  the 
conditions  assumed  in  reducing  the  logarithmic  formula  are  fairly  well 
fulfilled,  and  doubtful  observations  can  be  eliminated  at  a  glance.  The 
difference  of  the  ordinates  for  one  hour  taken  off  with  a  pair  of  dividers 

The  third  condition  can  only  be  approximately  fulfilled,  and  fails  altogether  when  the 
air  enters  in  rapid  currents  at  a  few  apertures. 

At  the  start  there  is  x.  c.f.  ot  CO,  per  c.f.  of  air.     In  the  time  dt.  the  volume  of  air 
entering  is  v.  dt.  c.f.  and  the  t^ame  volume  of  air  is  expelled  containing  vx.  dt.  c.f.  of  CO^. 
Hence,  after  the  time  dt.  the  total  carbnuic  acid  in  the  room  will  be  Vx  — vx.  dt.  +  va.  dt. 
in  c.f.     In  words  this  means  the  original  carbonic  acid,  less  the  amount  removed  by  the  . 
outgoing  air  plus  the  amount  introduced  by  the  fresh  air. 

This  equals  Vx.  —  fx.  —  a)  v  dt.  and  this  divided  by  the  volume  ot  the  room  gives  the 
carbonic  acid  per  c.f.  after  the  time  dt.  (hours). 

v 
X  —  w  (x.  —  a)  dt. 

(falling  the  chanye  in  carbonic  acid  dx.  in  the  time  dt.,  this  gives 

V 

—  dx.  =  y  (x  —  a)  dt. 
Therefore,  by  arranging  and  integrating 

loge  (x  -  a)  =  ^^  t  +  C. 

V 

111  this  expression  V.,  the  volume  of  the  room  is  a  constant,  v.,  the  amount  of  fresh  air 
entering  per  hour,  is  assumed  (Condition  2)  to  remain  constant,  and  hence  the  Napierian 
logarithm  of  the  Co^  (less  that  of  the  outside  air)  should  be  a  linear  function  of  the  time. 
Hence  the  use  of  the  semi-logarithmic  squared  |japer. 

The  constant  C  can  be  eliminated  by  integrating  between  limits,  and  the  expression 

then  becomes  ,        ,  ^       i        /  \  v  ,.         , , 

Loge  (X,  -  a)  -  loge  (x,  -  a)  =  —  ^  (t,  -  t,) 

where  x  ,  and  x,  are  the  amounts  of  carbonic  acid  at  the  times  t,  and  t^  hence,  disregarding 
the  negative  sign,  the  practical  expression  becomes 

V  =  ^    _  y   -[log.o  (J,  -  a)  -  log.o  (x,  -  a).i 
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and  laid  along  the  scale  of  equal  parts  forming  the  abscissae  gives  immedi- 
ately, without  referring  to  a  table  of  logarithms,  the  difference  of  the 
logarithms  to  the  base  10,  and  this  multiplied  by  a  constant  2"303  times 
the  volume  of  the  room,  gives  the  ventilation  in  c.f.  per  hour. 

Even  this  last  calculation  may  be  avoided  by  the  use  of  a  scale  ou 
tracing  paper  which,  being  superimposed  over  the  logarithmic  diagram, 
enaljles  the  ventilation  figure  to  be  read  directly. 

Later  on  recourse  was  occasionally  had  to  a  third  process,  consisting  in 
burning  gas  in  the  room  until  a  steady  state  was  reached,  when  the  rate 
of  air-change  could  be  quickly  computed  from  the  proportion  of  t'()., 
present  and  the  quantity  made. 

To  control  the  application  of  the  logarithm  formula,  some  continuous 
runs,  extending  over  several  hours,  were  taken.  On  one  of  these,  when 
there  was  little  or  no  wind,  the  whole  of  the  results  fell  upon  a  straight 
line  within  the  Hunts  of  the  known  experimental  error,  but  point  on  the 
whole  to  a  slight  change  in  the  ventilation  about  the  middle  of  the  run. 
When  the  ventilation  was  increased  to  a  maximum  by  o])ening  the  doors, 
chinniey,  etc.,  the  carbon  dioxide  fell  so  rapidly  that  accurate  ineasure- 
inents  were  impossible.  The  contlition  of  uniform  diffusion  could  hardly 
be  assumed  to  hold  on  these  occasions,  and  although  the  results  fell 
moderately  well  on  a  straight  line,  the  use  of  the  usual  formula  appears 
hardly  legitimate.  For  this  reason,  ventilation  figures  of  over  8,000  c.f. 
per  hour  must  be  regarded  as  rougli  approximations  only. 

COMI'AKLSON     OK      VkXTII.VTIOX     FlCl  UKS. 

As  the  ventilation  figures  began  to  accumulate,  wide  variations  became 
apparent  in  spite  of  the  precautions  taken  to  maintain  uniform  conditions  in 
the  room.  It  was  thought  that  these  variations  might  be  due  to  changes 
in  the  direction  and  force  of  the  wind,  and  careful  search  was  made  for 
indications  of  some  relation  between  the  air  supply  and  these  factors. 
Fig.  8.,  p.  68,  shows  the  ventilations  observed  in  the  undivided  room  when 
the  wind  was  blowing  from  various  points  of  the  compass,  and  it  will  be  seen 
that  the  variations  in  the  former  bear  no  relation  to  the  direction  of  the 
latter.  The  air  su])ply  seems  to  be  independent  also  of  the  strength  of 
the  wind,  some  of  the  highest  rates  recortled  having  coincided  with  light 
winds,  and  even  with  culms. 

In  the  absence  of  any  constancy  in  the  ventilation  conditions  the  air 
supply  was  measured  both  before  and  after  each  evening's  run,  and  in  the 
preliminary  calculations  the  ventilation  during  the  evening  was  taken  as 
the  mean  of  those  observed  in  the  fore  and  after  periods. 
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Amoun't  of  Respiratory  C<)^. 

The  first  use  which  was  made  of  the  ventilation  figures  was  for  the 
puii^ose  of  arriving  at  tlie  amount  of  carbonic  acid  expired  by  the  inmates 
of  the  room.  Attempts  had  been  made  to  obtain  this  information  by 
means  of  a  spirometer.  The  air  expired  during  a  definite  time  was 
received  in  a  large  bag  of  goldbeater's  skin,  the  total  volume  and 
percentage  of  carbon  dioxide  being  then  determined.  As  data  were 
accumulated,  however,  it  became  clear  from  the  variation  of  the  results 
for  the  same  individual  among  themselves,  and  the  divergence  of  the 
mean  from  the  usually  accepted  figures,  that  the  method  was  unreliable, 
and  that  no  use  could  be  made  of  the  results.  The  inherent  weakness  of 
the  spirometer  method  lies  in  the  difference  between  the  freedom  of 
natural  respiration  and  the  constraint  induced  by  having  to  breathe 
through  a  mouthpiece  into  a  bag. 

The  measurement  of  the  respirator}'  CO^  in  the  act  of  production 
proving  thus  impracticable,  it  was  decided  to  estimate  it  in  the  gross 
by  calculation  from  the  proportion  of  CO,  in  the  room  air  and  the 
ventilation  figures.  This  method  was  only  available  on  those  evenings  on 
which  a  steady  maximum  value  for  the  CO.,  contents  of  the  room  was 
obtained.  The  ventilation  of  the  room  being  kno^ni,  say  3,000  c.f.  per 
hour,  and  the  steady  CO^  being  also  known,  say  25  parts  per  10,000  or 
•0025  c.f.  per  1  c.f.  of  air  (the  distribution  of  the  CO^,  being  assumed  to 
be  uniform),  the  CO.,  produced  per  hour  would  be — 

3,000  ( -0025  -  -0004)  or  6-3  c.f.  per  hour. 

On  evenings  when  gas  was  burning  the  known  volume  of  COo  derived 
therefi-om  would  have  to  be  deducted  from  the  total  before  the  respiratory 
CO.,  was  worked  out. 

Since  the  experimental  errors  on  the  two  quantities  measured  can  be 
taken  as  under  5  per  cent.,  the  CO,  produced  should  be  known  to  the 
same  accuracy,  subject,  as  stated,  to  the  assumption  of  uniform  diffusion. 
This  method  has  the  advantage  over  the  spirometric  one,  that  the 
respiratory  CO,  is  produced  under  perfectly  natural  conditions  of 
breathing. 

From  a  series  of  calculations  on  these  lines  it  appeared  that  in  the 
undivided  room  up  to  March  1st  the  CO,  produced  per  man  under  electric 
light  averaged  0'74  c.f.  per  hour,  between  the  limits  0*60  and  0'90.  The 
average  figure  obtained  on  gas  evenings  was  0  .')9  c.f.  per  man  per  hour, 
with  a  range  from  0'-49  to  0"79. 

There  was  thus  a  striking  difference  between  the  ap2Mren(  output  of 
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respiratory  COo  under  gas  and  that  under  electricity-,  but  tliat  the  real 
output  varied  in  anything  like  the  same  proportion  was  a  suggestion 
palpably  untenable.  There  were,  moreover,  wide  variations  between  the 
productions  under  the  same  illuminant,  which  could  not  be  accounted  for 
by  any  such  hypothesis.  The  obvious  conclusion,  therefore,  was  that  tiie 
ventilation  during  the  run  was  not  accurately  represented  by  the  mean  of 
the  fore  and  after  periods.  Closer  examination  of  all  the  data  disclosed 
the  fact  that  the  changes  in  the  ventilation  rate  were  closely  connected 
with  those  in  the  temperature  of  the  room,  or  rather  with  the  difference 
between  this  temperature  and  that  of  the  outer  air.  This  relation  is 
clearly  shown  by  tlie  diagram  (Fig.  9)  of  the  ventilation  rates  for  two 
■weeks  under  gas  and  electric  light.  The  dotted  and  firm  black  lines 
represent  the  \entilation  in  the  fore  and  after  period  respectively,  and  the 
blue  line  the  difference  between  the  internal  and  the  externa!  temj)eratures. 
It  will  be  seen  that  the  ventilation  figure  was  consistently  much  higiier 
after  the  run  than  before  it.  The  difference  of  temperature  during  the 
latter  part  of  the  evening,  when  the  steady  CO.,  figure  was  readied,  was 
practically  the  same  as  it  was  in  the  after  jjeriod,  and  it  follows  that  the 
ventilation  during  the  steady  state  was  much  nearer  the  second  (or  higher) 
figure  than  the  first;  consequently  those  values  for  the  resjiiratory  CO2 
obtained  when  there  was  least  difference  between  the  mean  and  final 
ventilations  were  to  be  preferred.  These  indicate  a  production  of  about 
0'80  c.f.  per  head  per  hour,  a  figure  which  is  very  near  the  estimates  of 
several  well-known  authorities,  and  has  accordingly  been  adopted  for  the 
purpose  of  these  calculations. 

Careful  record  was  kept  of  the  number  of  people  present  from  time 
to  time,  and  of  the  quantity  of  gas  burnt  per  hour,  and  from  these  data 
the  hourly  production  of  CO.,  could  be  calculated  fairly  closely.  This 
being  known,  and  the  steady  value  of  tiie  COo  in  the  air  of  the  room 
determined,  the  air  supply  could  be  arrived  at  by  a  calculation  the  reverse 
of  that  given  on  i)age  71.  Thus  on  January  l^t\\  there  were  7  people  in 
the  room  and  4-51  cubic  feet  of  gas  were  being  burnt  each  hour. 

7  people  at  0-8  c.f.  per  head  give  ...  ...     5'6     c.f.  CO., 

4-51  c.f.  gas  at  (KjH  c.f.  give      2-62     „      „' 

Total  hourly  production  of  CO.,        ...     <S  2:i     „      „ 

The  COo  iu  the  room  reached  a  steady  value  of  i'i'')  per  10,000,  or 
li)'5  above  the  outer  air;  and  from  these  figures  tiie  volume  of  air  which 
entered  the  room  in  the  hour  is  obtained  by  simple  proportion 

as  iy-5  :  8-22  :  :   10,000  :  4,215 
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A,  Haldone  gas  burette  :  bulb,  15  cc  ,tuhe"a'',6cc^graduated  m  -01  cc. 

B,  Compensating  tuje, used  dry    :    both  in  water  Jacket. 

C,  Cylindrical  bulb  containing  glass  tubes  and  sulphuric  acid. 

f ,  Datum  lines  for  Che  adjustment  of  tlie  burette  volume  against  tiie  compensator. 

d,.  Reservoir  to  contain  the  overflow  of  sulphuric  acid. 

d.  Ordinary  cork  fitting  loosely  into    ll  . 

ll ,  Tube  closed  at  one  end  sliding  easily  m  tf  '^serving  Co  adjust  acid  level . 
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The  ventilation  figures  for  eacii  evening  have  been  calculated  by  this 
method,  and  with  those  for  the  fore  and  after  periods  were  arranged  in 
Tables,  of  which  the  following  is  a  summary.  The  lines  in  Fig.  9  show  the 
ventilations  so  calculated. 

Air  Suppli/  in   Cubic  feet  per  hour. 


UNDivinED  Room. 
Fireplrices  and  tent'lnlurs  closed — 

Fore  periods,  all  eveuiiigs 

After        ,.        „  „       

During  run.  Gas  ,,        

„        „     Electric  „       


Fireplaces  and  rodiltitors  <>j>e)i- 

Eore  periods,  all  evenings  .. 
After 

During  run.  Gas  „ 

.,        ,.     Electric  ,, 


Divided  linoMS. 
Fireplaces  and  ventdators  closed— 

Fore  periods,  all  evenings 

After       „ 

During  run,  Gas         „       

„        „      Electric  „       


Fireplaces  and  ventiltitors  open- 
During  run.  Gas  evenings  . 
„        .,     Electric  „ 


Fireplaces,  ventilators  and  d-jorx  <^)'H. 
optn  about  6  in. — 

Fore  periods,  one  evening 

After 

During  run,  Gas  evenings 

,.        „      Electric  „      


2,600 
3,213 
3,5.'5 
3,355 


8,025 
8,000 
7,835 
7,-iOO 


1,597 
2,280 
2.045 
1,961 


5,078 
3.748 


»17.500 
*29O00 
*15,nu0 
•17,000 


Ventilators  and  l/aize  doors  o^/en.     ll'indoirs  open 
'2  in.  at  top.     Fires  Iniriimij — 

During  run.  Gas  evening    *1G,000 

„        .,     Electric  , |    *15,0u0 


4.300 
5,700 
5/00 
4,600 


1,100 
1.600 
2,.3no 
1.800 


9.000  I  7.000 
(Single  observation.) 

8,«'0  I  (i,--00 
(Single  observation.) 


3,400 
6,000 
3,000 
2,400 


5.900 
4,0t0 


800 
1,.300 
1,4(10 
1,400 


4.300 
3,.'J00 


*4  4.000  »20.(>00 

*16,0I10  *14,000 

*21,0L0  «13,000 


It  will  be  seen  that  the  average  hourly  air  supply  to  the  undidded 
room  during  the  preliminary  period,  all  inlets  and  outlets  being  closed, 
was  2,600  c.f.,  equal  to  one-half  its  contents,  and  that  the  quantity  of  air 
admitted  to  each  of  the  divided  rooms  under  similar  conditions  averaged 
1,600  c.f.  per  hour,  or  two-thirds  of  the  whole,  and  in  each  case  consider- 
ably higher  values  were  obtained  later  on.     On  certain  days  preliminary 
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ventilation  figures  were  obtained  without  the  corresponding  evening 
or  final  ones,  or  vice  versa,  and  these  are  included  in  the  foregoing 
averages,  which  are,  therefore,  not  strictly  comparable.  ^Vs  the  relation 
between  the  ventilation  in  the  different  periods  is  of  some  importance, 
separate  tables  (Appendix  1  and  2,  pp.  125,  12G)  have  been  prepared  giving 
in  parallel  columns  the  values  obtained  on  all  the  evenings  for  which  the 
infonnation  is  complete,  arranged  according  to  the  state  of  the  room  and 
the  illuminant  used.  The  average  ventilation  during  each  period,  the  ratio 
of  each  to  the  value  in  the  preliminary  period,  and  the  proportion  of  CO3 
recorded  when  the  steady  state  was  reached  are  as  follows : — 


Prelimi- 
nary 

Ventila- 
tion, c.  f. 
per  huur. 


Undivided  Room. 
Finplfices  and  fentilatorx  closed —  , 

(ins  evenings S,.^? 

Electric    2,913 

Divided  Roo.ms.  | 

Firephices  and  Ventilators  closed--  1 

G118  evenings I,.335 

Klectric     „      1,425 

Fireplaces  and  Vejitilators  open — 

(ias  evenings — 

Klectric    „      — 


Fire)>lace»,    Ventilators,  doure  and 
II  indoles  open — 


Gas  eveniugfi 
Klectric    „ 


Ventilation 
during  run. 

Final  Vet 

c.  f. 
per  hour. 

Ratio  to 
Prelimi- 
nary. 

c.  r. 
per  hour. 

3..'-.79 
3,492 

2,002 
l,t)JO 

5.078 
3,748 

•1.5,260 
•17,027 

138 
1-20 

loO 
1-37 

3,185 
3,6(57 

2,239 
2,016 

Batio  to 
Prelimi- 
nary. 


1-23 
1-26 


1-67 
1-41 


COa 
during 
bteady 
state. 
Parts  in 
lo.UOO. 


29'6 
22-6 


411 
31-1 


19  4 
19-3 


8-7 
7-2 


*  Bough  appruxlmatioDS  ontr. 


Comparing  the  results  in  the  undivided  room,  although  the  conditions, 
as  shown  both  by  tiie  preliminary  and  final  tests,  were  more  conducive  to 
ventilation  on  the  electric  than  on  the  ga.s  evenings,  the  actual  ventilation 
during  the  run  was  greater  on  the  latter  than  on  the  former.  In  both 
cases  the  air  changes  were  more  active  during  the  evening's  run  than 
either  before  or  after  it,  but  wiiercas  the  evening  ventilation  under  elec- 
tricity showed  an  increase  of  only  20  per  cent,  over  the  preliminary  figure, 
the  rise  under  gas  was  HH  per  cent,  or  nearly  double. 

The  conditions  in  the  divided  rooms  were  somewhat  different,  the  ven- 
tilation before  the  run  having  generally  been  determineil  by  the  steady 
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state  method,  the  CO.,  being  obtained  by  burning  gas.  This  doubtless 
helps  to  account  for  the  preliminary  ventilation  figures  being  proportion- 
ately higher  than  in  the  undivided  room.  These  figures  were  generally 
from  10  to  20  per  cent,  higher  in  Room  6  than  in  Koom  4,  a  difference 
which  does  not  affect  the  comparison  between  the  two  lights,  as  these 
were  alternated  from  room  to  room. 

The  average  air  supply  during  the  run  was  again  much  greater  than 
that  during  the  fore  period,  the  larger  increase  being  as  before  observed 
in  the  gas-lit  room.  The  final  ventilation  figures  in  both  cases  were  still 
higher,  the  reverse  having  been  the  case  before  the  room  was  divided. 
This  was  due  in  part  to  the  candles  which  were  burnt  during  a  part  of 
each  evening  for  the  purpose  of  the  optical  work,  and  which  might  at  any 
time  have  added  from  5  to  8  per  cent,  to  the  carbonic  acid  actually  taken 
account  of.  It  is  possible,  therefore,  that  some  or  all  of  the  ventilation 
figures  given  for  the  mid  period  are  from  5  to  8  per  cent,  too  low.  It 
may  be  observed  also  that  complete  sets  of  results  were  available  for  five 
evenings  only  in  the  case  of  gas  and  for  eight  in  that  of  electricity,  and 
although  the  figures  are  on  the  whole  fairly  consistent,  they  do  not  afford 
a  sufficiently  broad  basis  to  justify  close  comparisons.  Looking,  however, 
at  the  i-esults  as  a  whole  it  is  evident  that  better  ventilation  was  secui-ed 
with  gas  than  with  electricity,  and  there  is  little  doubt  that  this  was  due 
to  the  strong  currents  set  up  by  the  heated  gases  from  the  burners.  That 
this  experience  is  not  an  exceptional  one  is  shewn  by  the  results  of  some 
German  experiments  in  the  illumination  of  school  rooms  and  drawing 
oSces  reported  in  the  Zeitschrift  fiir  Architeklnv  und  Ingenieurwesen  of 
Wiesbaden  for  1905.  It  was  found  that  in  occupied  rooms  with  the 
crudest  ventilation,  such  as  openings  near  the  ceiling,  the  carbonic  acid 
was  actually  less  with  gas  than  with  electricity,  a  result  which  is  attributed 
to  the  increased  circulation  due  to  higher  temperature. 

In  the  case  of  the  divided  rooms  the  greater  ventilation  during  the  run 
cannot  be  accounted  for  in  this  way,  as  the  gas  was  usually  burning  while 
the  preliminary  ventilation  figure  was  being  determined.  The  increase  on 
these  occasions  was  due  to  the  occupants  themselves,  who,  on  an  average, 
contributed  to  the  room  twice  as  much  heat  as  the  gas  burners,  besides 
keeping  the  air  in  motion  by  their  own  movements  and  their  respiratory 
currents. 

It  remains  to  note  the  effect  of  the  increased  ventilation  in  reducing 
the  proportion  of  carbonic  acid  in  the  air.  The  average  hourly  air  supply 
in  the  undivided  room  being  2,587  c.f.  and  the  yield  of  COo  from  the  gas 
2'41  c.f.,  it  follows  that  the  gas  burners  would  have  increased  the  CO., 
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content  by  — n-^^f —  =  9-33  parts  in  10,000,  if  all  the  other  conditions  had 
remainerl  the  same.  The  average  CO.,  figure  for  the  electric  evenings 
was  22'Gl  and  that  for  the  gas  evenings  29'4G,  or  6"85  higher.  This 
difference,  which  is  only  about  three-quarters  of  the  COo  produced  by  the 
gas,  would  have  been  still  less  if  the  original  ventilation  conditions  had 
been  equal,  as  the  average  ventilation,  both  in  the  preliminary  and  final 
periods,  was  considerably  greater  on  the  electric  nights.  Two  sets  of 
figures  are  therefore  appended,  each  giving  the  results  for  an  electric 
evening  and  a  gas  evening  when  the  means  of  the  fore  and  after  ventila- 
tions and  the  number  of  people  in  the  room  were  approximately  equal. 

Ventilation. 


Pernons     COj  parts 
present,     in  10,000. 


January  25 

„      18 

February  fi 


January  22    Gas. 


Electricity 

Gas 

Klectricity 


2,860 
3,420 
3,050 
3,9d0 


3,340 


4,oriO 

4,000 


3.100 
S.l.'^O 

3,8.-,0 
3,980 


70 
70 

7-4 
6-7 


19-4 

19-8 


The  foregoing  results  were  obtained  with  restricted  ventilation  in  the 
undivided    rooms.      The    steady   state   ventilation  determinations   in   the 

Amount  of  Carbonic  Acid  in  Divided  Rooms  during  Preliminari/ 
"  Steady  State  "  determination  and  sxdisequent  run. 


Steady  CO:  '■  ports  in  10,000. 

Date. 

Preliminary  test 

Subse(|oent  run. 

DilTerence. 

Boom  4. 

Boom  f!. 

Oaii. 

Electric. 

Om 

Electric 

Boom. 

COj. 

Hoom.     COj. 

greater. 

greater. 

March  12    

14-7 

4 

36-4 

6 

24-2 

12-2 

_ 

„      13    

11-9 

160 



— 



— 

— 

— 

„      14    

143 

13-3 

6 

38-3 

4 

32-2 

«-l 

„      15— 

Morning.. 

17-0 

14-3 

— 

— 

— 

— 

— 

— 

Afternoon 

201 

14-2 

4 

41-8 

« 

271 

14-7 

— 

„      18    

211 

141 

fi 

34-2 

4 

36-8 

— 

2-4 

„      19    

140 

10-8 

4 

271 

6 

30-9 

— 

3-8 

„     20    

20-0 

16-2  1 

4 

.,.„  ((Mar.) 

4 

491 

2-6 

- 

1 

6 

t3it9 

6 

311 

8-8 

— 

•22 

— 

13-3 

« 

16-5 

4 

17-8 

— 

1-3 

„    '25    

14-8 

— 

4 

22-3 

6 

20-8 

1-5 

— 

„    •2t5    

152 

13-2 

6 

8-4 

4 

8-4 

— 

— 

Total  

148'4 

1401 

31 65 

278-2 

(45-8 

-  7-5)  ^  10 

Average 

16-5 

14  0 

31-tl5 

27-82 

1-83 

„       4  *  « 

15 

21 

Vontllaton  and  fireplaces  open. 


f  Steady  stale  sll  but  reached. 
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divided  rooms  gave  an  opportunity  of  determining  directly  the  ])roportion 
of  COo  present  wlien  the  gas  had  been  burning  continuously  for  twelve 
hours  or  more,  and  the  CO^  had  therefore  attained  its  maximum  value. 

The  average  CO.,  obtained  in  tlie  nineteen  preliminary  trials  was  1H*5 
in  10,000  in  Room  4,  and  14-0  in  Room  6,  giving  for  the  two  rooms  a 
mean  value  of  1")'2,  or  11"2  above  the  outside  air.  It  might  therefore 
have  been  expected  that  the  carbonic  acid  in  the  gas-lit  room  would  have 
exceeded  that  in  the  electric  room  to  this  extent.  Instead  of  this,  the 
average  of  the  former  is  only  3'S3  parts  above  the  latter,  or  for  the 
restricted  ventilation  evenings  5'4  parts,  representing  respectively  one- 
third  and  one-half  of  the  excess  produced.  With  ordinary  ventilation  the 
excess  disappears  altogether,  the  CO.,  figures  in  the  gas-lit  and  electric-lit 
rooms  with  fireplaces  and  ventilators  open  being  practically  identical.  The 
high  excesses  in  the  gas  room  on  March  12th  and  15th  are  partly  due  to 
the  population  of  this  room  having  been  slightly  the  higher,  but  chiefly  to 
the  inferior  ventilation  of  Room  No.  4,  which  was  20  per  cent,  below  that 
of  No.  6.  Taking  the  series  as  a  whole  both  disturbing  elements  disajjpear, 
each  light  having  been  used  on  the  same  number  of  occasions  in  each 
room,  and  the  number  of  people  in  each  being  almost  identical  (7'17  for 
gas  as  against  6 "9 7  for  electricity). 

DlSTEIBlTIOX    <»F    PrODLCTS    OF    COMEUSTIOX    AND    ReSPIRATIOX. 

From  a  hygienic  point  of  view  the  average  composition  of  the  air  of  a 
room  is  of  less  importance  than  the  character  of  tiiat  within  the  breathing 
zone,  say  from  o^  to  (5  ft.  above  the  floor.  The  sampling  system  already 
described  was  laid  out  specially  to  collect  the  air  at  different  levels,  and 
determinations  were  about  to  be  put  in  hand  when  the  work  was  brought 
to  a  close.  Some  information  on  the  subject  has,  however,  been  obtained 
from  a  few  sets  of  simultaneous  samples  taken  at  intervals  along  a  single 
vertical  line.  Four  gas  sampling  tubes  with  mercury  bulbs  were  fitted  to 
a  frame  with  inlet  tubes  at  the  heights  stated.  Qy  lowering  a  part  of  the 
frame  carrying  the  bulbs  all  the  tubes  could  be  filled  simultaneously  with 
air  from  the  corresponding  levels.  The  contents  of  the  tubes  vrere  then 
transferred  over  mercury  to  the  Haldane  apparatus  and  analysed  in 
duplicate. 

The  following  results  were  obtained  ;  the  numbers  indicate  the  heights 
above  floor  level  which  are  oi\on  in  the  table  of  averaues  : — 


78     Relative  Hygienic    Values  or  Gas  and  Electric  Lighting. 
Proportion  of  CO.^  at  different  perioils. 


Date.                        > 

0. 

CO,  i)er  1 

0,000. 

Februaiy  21     .... 

1 

32-2 

Gas   alight    for    1|    hours 

2 

328 

before   taking  samples, 

■i 

31-6 

8  people  in  room. 

4 

26-7 

February  iS    .... 

1 

25-0 

Gas  alight  45  minutes  only 

o 

22-0 

before   taking  samples, 

3 

23-3 

8  people  in  room. 

4 

23-3 

March  1 

1 

17-9 

Gas  alight  2  liours  befoi-e 

2 

16-1 

taking  samples,  5  people 

3 

18-7 

in  room. 

4 

11-3 

March  -20     

1 

538 

(Sample    at    9    feet    gave 

2 

52-4 

53-2). 

3 

54-0 

4 

43-7 

April  4     

1 

16-7 

Gas. 

2 

]3-9 
13-4 

4 

10-7 

April  5     

1 

25-0 

Electric  with  previous  gas. 

2 

268 

3 

201 

4 

15-6 

No.  1. 

No.  S.          ]          No.  3.                     No.  4. 

Height  above  floor         

Sift.  loin. 

8  ft.              4  ft.  3  in.     1         6in. 

DistADce  below  ceiling 

tiin. 

2  ft.  4  in.           Off.  lin.     '    9  ft.  10  in. 

Average  t'O^        

28-4 

27-5                  26-8                  219 

Ratio  (average  for  whole  room 

taken  as  unity)        

I -09 

105                  1-03                  0-83 

It  is  clear,  therefore,  that  at  levels  above  4  ft.  from  the  floor  the 
composition  of  the  air  is  practically  uniform,  and  that  only  just  above  the 
floor  level  is  a  lower  CO^  content  to  be  found. 

Gexekai,  Obsprv-vtiox  ox  Vextii.atkix. 
The  foregoing  results  are  the  more  significant  in  view  of  the  massive 
character  of  the  walls  and  ceiling  of  the  rooms.  It  will  be  remembered 
that  in  the  undivided  room  with  fireplaces  and  ventilators  closed,  the 
hourly  air  supply  was  only  equal  to  one-half  of  the  contents  of  the  room. 
In  an  experiment  of  Pettenkofer's,  under  similar  conditions,  an  ordinary 
room  in  his  house,  of  .5,(520  c.f.,  that  is  to  say,  about  equal  in  capacity  to 
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one  of  tlie  divided  rooms,  had  its  entire  contents  changed  in  one  hour. 
There  can  be  no  doubt  therefore,  that  in  a  dwelling  house  of  the  ordinary 
construction,  much  higlier  ventilation  figures  would  have  been  obtained 
than  are  recorded  in  this  Report,  and  that  tlie  superiority  of  the  gas 
burners  in  point  of  ventilating  effect  would  have  been  still  more  striking. 

Influence  or  Tempekatike  and  Hi  miditv. 

It  has  recently  been  pointed  out  by  German  writers,  and  in  this  country 
last  year  by  Dr.  Gordon,  that  the  oppressive  condition  of  the  air  of  a 
crowded  or  badly  ventilated  room,  and  the  unpleasant  sensations  which 
result  from  them  are  due,  not  as  had  been  supposed,  to  any  organic  con- 
tamination of  the  atmosphere,  but  to  its  excessive  temperature  and 
humid  it}'. 

In  1883,  Herman's  experiments,  already  referred  to,  rendered  it  pro- 
bable that  respired  air  from  healthy  individuals  was  not  very  detrimental  to 
health.  Brown-Sequard  and  d'Arsonval  came  to  the  opposite  conclusion, 
holding  that  an  "Anthropotoxin"  was  given  off,  but  this  was  disproved  by 
Ben,  Bauer,  Liibbert,  Lehmann  and  Jessen,  Tormanek  and  others. 
Eietschel,  in  1893,  in  addition  to  studying  the  chemical  changes,  considered 
the  effects  of  the  heat  given  off  by  human  beings;  and  Kruger  (1899)  and 
Mehl  (1903)  brought  forward  the  view  that  the  ill  effects  of  expired  air 
were  due  to  heat  and  moisture  only. 

More  recently  Fliiggo,  making  use  of  the  result  of  the  experiments  of 
HejTiiann,  Paul  and  Ercklentz,  concludes  that  the  thermal  effects  are  the 
only  ones  needing  consideration  hygienically,  and  considei's  that  the 
temperature  of  the  room  should  never  rise  above  21^  C.  (say  70°  F.),  and 
where  people  are  working  17'^  to  19°  C.  (say  (35°  F.) 

Fliigge  summarises  numerous  experiments  on  healthy  and  sick  people, 
and  shows  that  the  chemical  changes  produced  in  the  gaseous  condition  of 
the  air  by  the  presence  of  human  beings  are  not  deleterious,  but  that  the 
storage  of  heat  (Warmestauung)  in  closed  rooms  is.  He  shows  that 
temperature,  moisture,  and  movement  of  the  air  are  of  much  greater 
importance  than  mere  chemical  change,  and  that  much  of  the  benefit 
produced  by  ventilation  is  due  to  the  removal  of  heat  from  the  human 
body  rather  than  to  the  chemical  purity  of  the  fresh  air  introduced. 

The  evil  effects  of  overheating  a  room  can  frequently  be  avoided  by 
increasing  the  circulation  of  the  air  within  it. 

L.  Paul  in  1905  placed  ten  persons  in  glass  vessels  of  three  cubic 
metres'  capacity,  measuring  temperatures  by  hanging  thermometers  and 
moistui'e  by  Kop's  hygrometer,  and  observing : — 
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1.  Subjective  symptoms. 

2.  Kespiration  and  pulse. 

3.  Gartner's  tonometer  (no  results  worthy  of  note). 

4.  Mosso's  ergograph. 

5.  Mental  test  by  performance  of  arithmetical  work. 

6.  Measurements  with  Griesbach's  a?sthesiometer. 

The  methods  aimed  at  the  accumulation  of  chemical  imjiurities,  but 
these  were  found  to  have  not  much  influence.  Normal  persons  first  ex- 
perienced unpleasant  symptoms  at  70-8(3° F.  with  humidities  of  45-80%,  the 
effect  occurring  with  a  lower  humidity  at  the  higher  temperatures,  while 
in  a  single  case  it  appeared  at  69'8'F.  with  5fi%  humidity.  The  final  con- 
clusion was  that  "  heat  accumulation,  and  not  chemical  change  of  the  air, 
is  solely  responsible  for  any  unpleasant  effects  observed." 

W.  Ercklentz  (1905)  continued  these  experiments  with  sick  instead  of 
healthy  people,  noting  the  pulse,  respiration,  sensation  and  body  tempera- 
tures only.  No  ill  effects  were  observed  except  in  one  case  of  iieart 
disease. 

In  the  Journal  of  Hygiene,  1905,  J.  S.  Haldane  mentions  the  diffi- 
culty of  working  in  a  mine  when  the  temperature  of  the  air  is  high, 
especially  if  it  is  also  very  moist. 

We  have  seen  that  the  human  product  of  greatest  quantity  is  the 
water  vapour;  and  the  fact  established  by  various  investigators  and  con- 
firmed by  the  present  experiments,  that  the  carbonic  acid  per  se  has  no 
direct  j)hysiolooical  influence,  is  in  harmony  with  the  now  accepted  opinion 
that  temperature  and  moisture  are  the  two  sole  factors  bearing  on  the 
problem.  From  a  careful  comparison  of  the  physical  data  with  the  physio- 
logical records,  no  aberration  of  any  note  has  been  established,  and  it  must 
therefore  be  ii\ferred  that  the  physical  variations  were  too  small  to  produce 
any  definite  physiological  phenomena.  This  was  to  be  anticipated,  seeing 
that  the  liuman  organism  has  ample  powers  of  accommodation,  and  it 
would  therefore  only  be  when  the  physical  environment  was  beyond  the 
common  range  that  any  derangement  of  the  balance  of  physiological  action 
would  be  developed.  Altiiough  no  comparison  has  been  noticed  of  general 
import,  the  chart  showing  the  fall  in  body  temperatures  has  a  general 
resemblance  to  tliat  recorded  by  the  hygrometric  tables,  so  that  it  may  be 
stated  approximately  that  the  drier  the  air  the  greater  will  be  the  fall  in 
body  temperature  during  the  experimental  period.  The  amount  of 
moisture  given  off  by  the  persons  in  the  room  is  the  determining  factor, 
and  that  from  the  gas  is  so  small  as  to  make  very  little  alteration  in  the 
hygrometric  state  of  the  room. 
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It  seems  established  tliat  high  temperature  and  moisture  have  a  pro- 
nounced action  upon  the  respiratory  excliange,  which  so  alters  the  meta- 
bolism of  those  subjected  to  such  change  in  the  environment,  as  to  render 
them  less  resistant  to  bacterial  infection. 

Attempts  were  made  to  ascertain,  by  actual  experiment  with  the 
spirometer,  the  amount  of  water  vapour  and  carbon  dioxide  given  off  by 
the  breath.  It  was  found  that  the  number  of  respirations  per  minute  did 
not  appreciably  alter  the  carlionic  acid  content  of  the  expired  air,  but  the 
experiments  were  abandoned,  as  it  was  impossible  to  get  a  determination 
of  the  amount  of  water  evolved.  Pfluger  has,  however,  shown  that  the 
carbonic  acid  discharged  is  independent  of  the  rate  and  depth  of  respira- 
tion, and  that  it  is  about  7*8  grammes  per  man  per  minute.  Haldane  and 
Priestly  have  also  established  the  fact  that  the  percentage  of  this  gas  in 
the  alveolar  air  remains  constant  (5'6-0-31  per  cent.)  for  the  same 
individual,  even  when  the  rate  of  respiration  is  altered.  It  may  therefore 
be  concluded  that  the  lower  respiratory  rate  noticed  in  these  experiments 
at  the  end  of  the  evening's  observations  with  both  kinds  of  lighting  had 
no  effect  upon  the  normal  respiratory  exchange. 

Rubner  (yl;-t7i.  /.  Hygiene,  1897),  quoted  by  Leonard  Hill  ("  Recent 
Advances,"  p.  268),  has  shown  that  the  water  output  varies  inversely  as 
the  humidit}'  when  the  external  temperature  is  constant.  He  found  that 
the  loss  of  water  might  be  reduced  75  per  cent,  by  surrounding  the 
animal  with  wet  instead  of  dry  air,  without  any  sign  of  disturbance. 
Again,  the  actual  difference  in  heat  production  which  resulted  from 
varying  the  wetness  of  the  air  35  per  cent,  was  not  equal  to  that  produced 
by  altering  the  external  temperature  1"  C.  In  another  experiment  a 
25  per  cent,  increase  in  humidity  equalled  in  effect  a  change  in  external 
temperature  of  2°  C.  In  the  case  of  warmed  air  (25 — 30'^  0.)  the 
evaporation  of  sweat  proved  to  be  a  factor  of  greater  amount,  a  50  per  cent, 
increase  of  humidity  having  tlie  same  effect  as  an  increase  in  temperature 
of  5°  C.  A  temperature  equal  to  or  above  that  of  the  body  cannot  be 
tolerated  if  the  air  be  saturated  with  moisture.  The  favourable  conditions 
of  relative  dryness  of  the  air  for  workers  are,  at  18 — 20°  C,  GO— 40  per 
cent,  relative  dryness ;  at  15°  C,  30  per  cent,  relative  di-yness  ;  and  at 
25— 30°C.,  as  dry  as  possible;  at  25— 30°C.,  30—40  per  cent,  relative 
dryness  is  distinctly  unfavourable  (Wolpert). 

Boycott  and  Haldane's  "Study  of  the  Effects  of  High  External 
Temperatures"  is  in  agreement  witli  these  conclusions.  (Pvof.  Phi/s.  Soc. 
F.din.,  1905.) 
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A  simple  practical  rule  for  regulatinfj  tlie  hnmiilitv  of  occupied  rooms 
is  supplied  by  Dr.  Gordon,  who  states  that  comfort  may  be  secured  by 
keeping  the  wet  bulb  thermometer  below  GO'  F. 

The  lower  limit  at  which  unpleasant  symptoms  begin  to  be  felt  has 
been  variously  stated.  Dr.  Billings,  the  American  authority  on  ventila- 
tion, says  that  the  humidity  may  fall  as  low  as  15  or  21  per  cent,  without 
causing  discomfort,  but  tiiis  opinion  appears  to  conflict  with  tliat  of 
Professor  de  Chaumont. 

The  results  obtained  during  the  present  investigation  are  recorded  in 
the  subsequent  sections. 

(a)  Temperature. — It  was  first  of  all  necessary  to  determine  the  ordinary 
distribution  of  heat  within  the  room,  with  a  view  to  devising  a  system 
whereby  its  true  average  temperature  miglit  be  ascertained  from  a  reason- 
able number  of  observations.  There  were  two  directions  in  which  temper- 
ature gradients  were  to  be  looked  for,  namely,  in  successive  horizontal 
layers  from  the  ceiling  downward,  and  in  successive  circumferential  zones 
from  the  walls  inward.  Accordingly  a  vertical  chain  of  9  thermometers 
was  hung  from  the  ceiling  at  point  A  on  plan,  p.  52,  and  a  horizontal  line 
of  6  thermometers  a  foot  apart  was  placed  between  B  and  C  about  5  ft. 
from  the  floor.  Thermometers  were  also  set  on  each  mantelpiece,  on  the 
inner  buttress  of  the  arch  between  the  two  rooms,  on  the  ceiling  close 
to  the  head  of  the  vertical  chain,  and  on  the  floor  near  the  outer  wall. 

The  temperature  at  the  floor  level  was  generally  about  5'^  below 
the  average  of  the  room ;  but  with  this  exception  the  temperature  was 
fairly  uniform  throughout,  more  particularly  under  electric  conditions. 
Tims  at  8.45  p.m.  on  Jan.  22nd,  when  the  temperature  of  the  outer  air 
was  32'^  and  the  average  of  the  room  52'i)°  (gas  being  the  illuminant),  the 
temperature  at  the  ceiling  was  2 '9°  above  the  average,  and  tliat  at  the  floor 
S'l)"  below  it.  Except  at  these  two  stations  the  iiighest  temperature  was 
\'iS°  above  the  average,  while  at  two  ])oints  only  were  the  readings  as 
much  as  1"4''  below  it.  On  the  following  evening  the  electric  light  was 
used.  At  8.45  p.m.  the  average  temperature  of  the  room  was  SO'iJ^',  and 
that  of  the  outer  air  2!I-H^'.  The  ceiling  aiul  floor  temperatures  were 
I'i'spectivfly  0*7"  above  the  average,  and  IJ'S"  below  it.  Of  the  renuiining 
readings  there  was  one  only  as  much  as  I'.'J*  below  the  average,  and  only 
two  which  exceeded  it  by  a  like  amount.  On  tin-  gas  night  the  difference 
i)otween  tiie  top  and  the  bottom  of  the  vertical  series  was  '.V\  and  on  tlie 
electric  evening  I'X",  the  greatest  differences  found  in  the  horizontal  line 
being  1"  and  I'l"  respectively.  The  temi)erature  has  usually  l)ien 
about  a  degree  higher  towards  the  centre  of  the  room  than  at  thi'  wall,  but 
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tlie  proximity  of  an  assistant  or  subject  to  a  thermometer  has  often  caused 
greater  differences. 

It  thus  appeared  tliat  tlic  only  temperature  gradient  which  need  be 
taken  into  account  in  a  study  of  the  heat  conditions  was  the  vertical  one, 
and  that  by  taking  the  temperature  of  each  horizontal  stratum  of  air  at  a 
single  point  a  good  average  figure  might  be  obtained  for  the  whole  room. 
Accordingly,  when  the  rooms  were  divided,  a  single  vertical  line  of 
6  thermometers  was  hung  in  each  about  3  ft.  from  the  centre  of  the 
partition,  and  two  other  instruments  were  placed  on  the  mantelpiece  and 
on  the  partition  about  .j  ft.  from  the  floor.  The  temperatures  given  for 
the  undivided  room  are  therefore,  with  few  exceptions,  the  averages  of 
21  or  22  readings  at  different  points,  and  those  in  each  of  tlie  divided 
rooms  the  averages  of  8  observations. 

It  was  remarkable  how,  in  spite  of  the  difference  in  the  I'eadings  of  the 
various  thermometers,  they  all  rose  and  fell  together.  Thus  in  Room  6 
on  April  2nd  the  greatest  rise  at  any  point  from  7'2.5  to  8*25  p.m.  was 
0'8",  and  the  least  0-6°.  Though  the  agreement  was  not  on  every 
occasion  quite  so  close,  it  was  sufficiently  so  to  show  that  the  temperature 
of  the  room  rose  and  fell  as  a  whole.  There  is  every  reason  to  believe 
that  the  heat  was  distributed  by  convection  currents  rather  than  by 
conduction.  From  this  rapid  and  uniform  distribution  of  the  heat 
imparted  to  the  air  of  the  room,  it  seems  reasonable  to  infer  that  the 
gaseous  constituents  of  the  air  were  similarly  distributed,  and  hence  that 
the  samples  taken  were  fairli/  representative  of  the  whole. 

In  this  connection  the  difference  which  has  lieen  pointed  out  between 
the  temperature  of  the  air  against  the  wall  and  that  nearer  the  centre  of 
the  I'oom  is  not  without  significance.  Of  two  columns  of  air,  each  a  foot 
square  and  as  high  as  the  room,  one  being  a  degree  warmer  than  the  other, 
the  former  will  weigh  just  11  grains  less  than  the  latter,  and  this 
difference,  slight  as  it  is,  will  suffice  to  maintain  an  active  and  constant 
circulation.  The  heated  streams  of  air  from  the  gas-burners  and  the 
lungs  of  the  occupants  will  rise  rapidly  to  the  ceiling,  and  spread  outwards 
to  the  walls,  down  which  they  will  flow,  losing  heat  at  every  step  of  the 
way.  The  room  will  thus  be  surrounded  by  a  shell  of  air  in  which  the 
products  of  combustion  and  respiration  will  be  present  in  somewhat 
greater  proportion  than  in  the  body  of  the  room.  To  this  extent,  there- 
fore, their  distribution  will  not  be  strictly  uniform.  The  products  in 
question,  by  reason  of  their  proximity  to  the  walls,  will  be  favourably 
situated  for  removal  by  the  constant  interchange  which  takes  place 
through  them,  as  well  as  by  more  definite  channels.     It  follows  that  the 
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ventilation  figui'es  which  have  been  calculated  from  the  known  production 
of  CO.,  may  be  slightly  in  excess  of  the  truth.  Seeing,  however,  that  the 
function  of  ventilation  is  to  cany  off  the  combustion  and  respiratory 
products,  its  efBciency  is  to  be  measured  by  the  thoi'oughness  with  which 
it  does  so  rather  than  by  the  actual  quantity  of  air  removetl.  From  a 
hygienic  point  of  view,  therefore,  the  conclusions  I'eached  are  in  no  way 
vitiated  by  any  inacciu'acy  of  the  ventilation  figures  due  to  the  cause 
indicated.  Bearing  in  mind  that  heat  is  the  chief  agent  in  promoting 
ventilation,  it  is  significant  that  the  amount  generated  in  the  undivided 
room  was  on  the  average  20  per  cent,  greater  under  gas  than  under 
electricity. 

The  temperature  of  the  room,  unlike  the  COo,  has  rarely  reached  a 
steady  state  during  the  evening's  run.  This  difference  in  behaviour 
between  heat  and  the  gaseous  products  is  due  to  the  fact  that  the  walls, 
ceiling,  and  windows  of  the  room,  which  oppose  a  barrier  (though  an 
imperfect  one)  to  the  escape  of  air  and  its  contained  C'Oo,  actually 
conduct  away  the  heat. 

An  examination  of  the  temperatiu-e  figures  on  several  occasions  shows 
that  of  the  total  heat  lost  from  the  room,  only  about  28  per  cent,  was 
carried  off  by  the  outgoing  air,  the  remainder,  amounting  to  72  per  cent, 
of  the  whole,  passing  off  by  conduction  and  radiation.  These  proportions 
varied  within  wide  limits,  according  to  the  air  supply  and  the  differences  in 
temperature  between  the  room,  the  building  generally,  and  the  outer  air. 
Thus,  on  April  2nd,  when  the  ventilation  was  very  low,  only  5  per  cent, 
of  the  heat  was  carried  off  by  the  outgoing  air,  whilst  on  March  25th,  with 
very  rapid  air  changes,  nearly  the  whole  of  it  escaped  in  this  way. 

The  following  table  gives  a  summary  of  the  average  temperatures  at 
the  beginning  and  end  of  the  runs,  arranged  according  to  the  state  of  the 
room  and  the  lighting  : — 
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In  the  case  of  the  uiulivided  room  the  averages  of  the  initial  and  final 
temperatures  are  the  same  within  half  a  degi-ee  for  gas  and  electricity. 
In  view  of  the  fact  that  the  observations  were  not  made  on  the  same,  but 
on  alternate  evenings,  and  that  the  electric  heater  was  in  use  a  part  of  the 
time,  the  figures  might  have  been  regarded  as  a  mere  coincidence,  had 
they  not  been  closely  confirmed  by  the  experiments  in  the  divided  room, 
which  were  made  on  the  same  evenings  in  both  cases  and  under  strictly 
parallel  conditions.  It  thus  appears  that  in  spite  of  the  much  larger  yield 
of  heat  from  the  gas  burners  (more  than  double  that  from  the  electric 
lamps)  the  ultimate  heating  effect  of  the  two  illuminants  was  practically 
identical. 

This  somewhat  unexpected  i-esult  is  probably  due  to  the  powerful  ven- 
tilating effect  of  the  currents  set  up  by  the  gas  flames.  The  greater  part 
of  the  heat  arising  from  the  combustion  of  the  gas  is  imparted  to  the  air 
which  passes  through  the  globes,  emerging  at  a  temperature  of  from  450° 
to  500"F.  At  such  temperatures  it  weighs  barely  half  as  much  as  the 
colder  air  of  the  room,  and  therefore  mounts  in  a  steady  and  rapid  stream 
to  the  ceiling,  over  which  it  spreads,  transfemng  to  the  ceiling  most  of 
its  heat.  The  ceiling  with  its  skeleton  of  steel  joists  thus  performs  for  the 
air  of  the  room  the  same  office  as  the  radiator  of  a  motor  car  does  for  the 
circulating  water.  Hence  only  a  small  part  of  the  heat  from  the  gas  is 
communicated  to  the  main  body  of  the  air.  The  larger  influx  of  fresh 
air  due  to  the  more  active  circulation  set  up  helps  further  to  moderate  the 
temperature. 

The  hot  column  of  air  from  the  gas  burners  parts  with  its  heat  very 
rapidly,  so  that  the  ceiling  temperature  near  the  sides  of  the  room  shows 
no  great  excess  above  the  room  generally.  The  difference  in  the  gas  room 
was  usually  between  one  and  two  degrees,  and  that  in  the  electric  room 
under  one  degree.  The  air  current  from  the  electric  lamps,  being  more 
sluggish,  does  not  reach  the  ceiling  so  rapidly  and  hence  the  heat  from 
them  is  not  so  rapidly  dissipated. 

A  further  observation  wbicli  suggests  itself  is  the  very  small  extent  to 
which  the  temperatui'e  rose  on  each  occasion,  in  spite  of  the  length  of  the 
run,  the  crowded  state  of  the  room,  and  the  severely  restricted  ventilation. 
The  conclusion  may  fairly  be  drawn  that  with  modern  methods  of  lighting 
the  heat  question  is  practically  eliminated.  On  two  occasions,  ^larch 
lltli  and  12th)  the  lights  were  left  burning  ail  night,  and  the  tempera- 
tures noted  early  the  following  morning,  the  results  being  given  in  the 
table :— 
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Gas.  Electric. 

Average  temperature  at  beginning  of  run    . .        55'5°      .  .      56'5° 
Rise 4-6        ..       3- 

Average  temperature  at  end  of  evening  ....        60*1        .  .      l)0'2 
Fall  during  night    4-3        . .        4-0 

Average  temperature  nest  morning 55'8        .  .     56-2 

These  figures  show  that  neither  illuniinant  was  able  to  maintain  the 
temperature  which  liad  been  reached  daring  the  evening,  which  is  thus 
shown  to  have  been  chiefly  due  to  the  heat  given  o£f  by  the  occupants  of 
the  rooms.  Further  details  of  temperature  are  given  in  Ajtpendix  3  and 
4,  pp.  127,  128. 

{b)  Huinidity. — In  the  determination  of  moisture  use  was  made 
throughout  of  the  wet  and  dry  bulb  thermometers.  The  drawbacks  of 
this  instrument  are  well  known.  It  is  sluggish  in  its  indications,  and  the 
usual  tables  for  obtaining  fi'om  the  readings  either  the  relative  humidity 
or  the  absolute  quantity  of  moisture,  are  calculated  for  outdoor  conditions, 
and  are,  therefore,  not  directly  applicable  to  instruments  in  a  closed  room. 
As,  however,  neai'ly  all  investigators,  in  working  out  the  relations  between 
quantity  of  moisture  and  physiological  effects,  have  made  use  of  the  wet 
and  dry  bulb  thermometers,  the  results  are  of  practical  value  for 
comparisons. 

Constants  for  the  reduction  of  indoor  observations  were  calculated  by 
Regnault ;  but,  as  i)ointed  out  by  Dr.  VV.  N.  Shaw,  who  has  given  some 
valuable  suggestions  bearing  on  this  side  of  the  enquiry,  these  constants 
probably  hold  good  only  when  the  air  is  near  saturation,  i.e.,  when  the 
difference  between  the  readings  of  the  bulbs  is  least.  When  the  reading 
of  the  wet  bulb  is  considerably  below  that  of  the  dry  bulb,  convection 
currents  are  thereon  set  uj)  which  bring  the  indoor  conditions  into  closer 
conformity  with  tlu-  outdoor,  thus  reducing  the  errors  which  result  from 
using  the  outdoor  table  just  where  they  would  be  most  serious.  In  the 
absence  of  s])ecial  tables  for  indoor  work  Glaislier's  tables  are  generally 
used,  and  this  has  been  done  in  the  present  case,  since  any  corrections 
would  be  too  small  to  affect  the  conclusions. 

It  was  thought  desirable,  however,  that  the  absolute  amount  of 
moisture  per  culjic  foot  of  air  should  be  determined  if  possible,  and  this 
on  samples  taken  rapidly,  as  in  the  carbon  dio.xide  determinations,  so  that 
rapid  changes  in  tiie  humidity  of  the  air  could  be  followed. 

An  examination  of  the  pi-evious  attemjits  in  this  direction  (see  ''Report 
on  Ilygrometric  Methods,  First  I 'art,  including  the  saturation  method  and 
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the  cliemical  method,  and  Dew-point  instruments,"  by  W.  N.  Shaw,  Fldl. 
Trans.,  1888)  showed  that  tiie  problem  was  one  of  considerable  difficulty. 
A  special  instrument  was  therefore  constructed  following  on  the  lines  of 
Schwackhofer's  apparatus,  but  provided  with  an  automatic  compensating 
arrangement  like  that  used  in  the  Haldaue  CO^,  instrument.  In  the 
latter  the  two  manometer  tubes  and  the  levelling  bulb  containing  the 
caustic  potash  are  connected  by  rubber  tubing.  For  a  h}'grometer 
containing  strong  sulphuric  acid  this  arrangement  is  obviously  inadmis- 
sible, and  the  following  was  therefore  substituted.  A  large  model 
Haldaue  burette  and  compensator  were  adopted,  the  graduated  portion 
of  the  burette  (a)  containing  GOO  divisions,  one  of  which  was  equal  to 
j,-j^th  of  the  whole  volume  enclosed,  and  as  it  was  easy  to  read  to  |\jth  of 
this  by  estimation,  the  accuracy  of  reading  was  O'OOo  per  cent.  The 
spherical  absorption  bulb  of  the  CO.,  apparatus  was  replaced  by  a  cylin- 
drical bulb  containing  glass  tubes,  to  increase  the  exposed  surface  of  acid, 
and  this  was  joined  in  one  piece  to  the  tube  leading  from  the  compensating 
bulb,  and  to  the  bulb  for  holding  the  acid  during  the  absorption.  Since 
this  aiTangement  does  not  permit  of  the  latter  bulb  being  used  to  adjust 
the  levels,  the  adjustment  in  question  is  effected  by  means  of  a  closed 
tube  sliding  loosely  through  a  cork  in  the  upper  part  of  the  acid  reservoir. 
The  delicacy  of  the  adjustment  can  be  altered  by  altering  the  size  of 
the  closed  tube.  It  will  be  seen  that  the  instrument  is  a  modified 
Schwackhofer,  with  the  advantage  that  any  changes  in  temperature  and 
pressure  are  automatically  compensated.  This  allows  of  a  finer  graduation, 
thus  giving  increased  accuracy  of  reading,  and  as  the  readings  are  compen- 
sated no  after  corrections  are  required.  Preliminary  experiments  with 
this  apparatus  disclosed  one  difficulty,  whereas  in  the  estimation  of  carbon 
dioxide  two  or  three  transferences  between  the  burette  and  absorption 
pipette  are  ample  for  the  complete  removal  of  the  gas,  this  is  not  sufficient 
to  remove  the  moisture  when  strong  sulphuric  acid  is  used  as  the 
absorbent.  There  can  be  no  doubt  that  the  air  is  completely  dried  by  one 
contact  with  the  acid,  the  second  transference  being  required  by  the  air 
left  in  the  dead  spaces  of  the  instrument.  When  this  dried  air  is  passed 
back  into  the  burette  for  measurement  it  takes  up  a  further  proportion  of 
moistui-e  from  the  walls,  and  a  third  passage  over  into  the  acid  bulb  shows 
a  slight  diminution  in  volume.  Each  time  the  air  is  dried  a  small 
proportion  of  fresh  moisture  comes  away  from  the  glass  walls  of  the 
burette,  so  that  the  readings  of  volume  approximate  slowly  to  a  constant 
value.  On  this  account  from  eight  to  ten  transferences  are  required 
before  the  readings  become  constant.     This  is  a  serious  disad\'antage,  as  a 
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single  determination  becomes  a  tedious  affair.  A  modification  wliicli  may 
get  over  this  difficulty  was  proposed,  namely,  that  the  sulphuric  acid 
should  be  replaced  by  water,  and  the  increase  of  volume  required  to 
satui'ate  the  air  noted.  Further  experiments  on  this  instrument  were  put 
a  stop  to  by  the  shutting  down  of  the  work.  It  can  probably  be  developed 
into  a  practical  working  instrument,  but  tlie  hygroscopic  properties  of  tlie 
glass  will  put  a  limit  to  its  accuracy  and  speed  of  use. 

The  apparatus  is  shown  in  Fig.  10,  p.  li. 

The  word  " humidity "  is  always  understood  in  a  relative  sense:  that 
is  to  say,  it  signifies  not  the  actual  amount  of  moisture  in  the  air,  but  the 
ratio  between  this  amount  and  the  quantity  which  is  required  to  saturate 
the  air.  Tiiis  quantity  varies  with  the  temperature,  being  least  at  low 
temperatures,  and  rising  in  a  much  higher  ratio  than  the  temperature. 

Air  which  is  saturated  with  water  vapour  at  32"  will  consequently  be 
comparatively  dry  when  raised  to  (50°,  the  relative  humidity  falling  from 
100  per  cent,  to  35  per  cent.,  although  the  actual  amount  of  nioistui'e 
remains  unchanged.  For  this  reason  tiie  humidity  in  the  rooms  has 
generally  been  less  than  tliat  of  the  outer  air,  the  increase  in  the  tempera- 
ture having  lowered  the  (relative)  humidity  more  than  the  addition  of 
moisture  fi'om  the  gas  and  lungs  has  raised  it. 

The  difference  between  the  internal  and  external  humidities  would 
have  been  still  greater  had  it  not  been  for  tlie  action  of  the  surfaces  of  the 
room.  TJiese  also,  tliough  apparently  dry,  hold  moisture  in  large  quantities  ; 
so  that  a  shallow  layer  of  the  surface  of  the  walls  and  ceiling  contains 
more  water  than  all  the  air  in  the  room.  There  is  ordinarily  a  continual 
exchange  between  the  air  and  the  room  surfaces :  if  either  becomes 
moister  it  gives  up  water ;  if  it  becomes  drier  it  receives  moisture.  In 
this  way  the  walls  serve  as  a  com])ensating  reservoir  to  help  to  maintain 
the  luimiditv  of  the  air  a|)|)roximately  constant.  When  the  air  has  been 
hotter  and  drier  than  tlie  walls,  the  latter  have  ordinarily  ])arted  with 
moisture  to  the  former.  Afterwards,  when  the  air  has  cooled  and  become 
(relatively)  moister,  it  has  given  back  moisture  to  the  walls. 

In  the  undivided  room  the  final  humidity  was  >S()  per  cent,  or  over  on 
twelve  evenings,  seven  under  gas  and  five  under  electricity;  but  on  all  but 
one  occasion,  when  water  was  purposely  evaporated  in  the  room,  the  tem- 
peratures were  low,  ranging  down  to  r)l'i1°.  Had  the  room  been  warmed 
to  60°,  or  over,  all  these  high  humidities  would  have  been  reduced.  The 
divided  rooms  were  warmer,  and  on  no  ordinary  occasion  was  the  humidity 
in  either  of  them  at  the  end  of  the  evening  over  79  per  cent. 

It  was  thought  desirable  to  push  the  humidity  in  both  directions  to 


Samuel  Rideal. 


89 


such  a  iwiut  as  to  permit  a  study  to  be  made  of  the  effects  of  a  large 
excess  and  a  large  deficiency  respectively.  On  several  occasions,  there- 
fore, water  was  evaporated  daring  the  day  by  means  of  electric  kettles  and 
beakers  placed  on  the  electric  heater  and  (when  gas  was  to  be  used  during 
the  evening)  bj^  a  Bunsen  burner.  This  was  done  in  the  undivided  room 
on  February  2(ith,  27th  and  28th,  the  27th  being  a  gas  evening  and  the 
other  two  electric.  The  largest  quantity  evaporated  was  about  twelve 
pints  on  February  28th,  and  the  highest  humidity  reached  84  per  cent.,  at 
8.25  p.m.  on  that  evening.  A  notable  feature  of  these  experiments  was 
the  small  proportion  (from  10  to  12  per  cent.)  of  the  water  vaporised 
which  was  found  in  the  air  of  the  room.  On  none  of  these  occasions  were 
any  noticeable  effects  produced. 

The  experiment  was  repeated  in  the  divided  room  on  March  20tli  and 
2 1st.  On  the  former  evening  gas  was  used  in  both  rooms  and  on  the 
latter  electricity.  ^Yate^  was  evaporated  during  the  day  by  means  of  the 
electric  kettle  and  (for  forty  minutes  in  the  case  of  Room  6)  by  a  Bunsen 
burner.  By  4.20  p.m.  humidities  of  94  per  cent,  were  reached  in  both 
rooms  (with  temperatures  of  (32'4°  and  61'7°)  but  by  G  p.m.  these  figures 
had  dropped  to  76  per  cent,  and  72  per  cent,  respectively. 

On  the  following  evening  the  electric  kettles  were  kept  going  till 
8.30  p.m.,  the  temperatures  and  humidities  being  as  follows  ■ — 


Room  4 
Room  6 


5.15  p.m. 

(i2-8°  98", 
61-0°  99':^ 


6.15  p.m. 
65-8°  83';: 
65-2°  Sl% 


S.15  p.m. 
67-8°  86"^ 
67-0°  95% 


The  air  in  both  rooms  was  distinctly  close,  but  n(;  marked  discomfort 
was  experienced. 

On  March  28th  an  experiment  was  made  with  dry  heat,  each  room 
being  warmed  by  a  good  coal  fire  and  an  electric  heater.  The  ventilators 
and  the  baize  doors  were  open,  and  the  windows  were  opened  2  in.  at  the 
top.     The  temperatures,  etc.,  were  as  follows  : — ■ 


Room  4 — (Blectric):  7  p.nj.     .. 
9.30  p.m. 

Uoom  6 — (Gas) :  7  p.m 

9.30  p.m 


68-8° 
71'1° 


70-3° 
74-0° 


69-6° 
73-6° 


e9'0° 
730° 


59'3° 
61-2° 


610° 
6.-J-2° 


10-3° 
12-4° 


8-0° 
9-8° 


52% 
46  % 


61  % 

55% 


Both  rooms  felt  very  warm,  but  nut  oppressive. 
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Thermometer. 

Grains  of  Moisture. 

>»     . 

Di7  Bulb. 

Wet  Bulb. 

Differ- 
euce. 

Per 
c.  f. 

Whole 
Boom. 

Uequired 
to  com- 
plete satu- 
ration. 

Undivided  Room. 

Oas  Eveninys  (20 J  - 

Outer  air 

In  room.  Initial 

Final 

42° 

53-36° 

56-70° 

39° 
49-17° 

52-87° 

3° 

419° 

3-83° 

2-46 
3-43 
3-97 

12,300 
17,150 
19,860 

5.90IJ 
5,950 
+60 

78 

73-9 

76-6 

Change           

+3-34° 

+3-70° 

-0-36° 

+0-54 

+2,700 

+2-7 

Electric  Eceninys  (17)— 

Outer  air 

In  room.  Initial 

Final 

42° 

53-17° 

56-21° 

39° 

48-79° 
52-20° 

3° 

4-38° 
401° 

2-43 
3-35 
3-85 

12,150 
16,750 
19,-250 

6,150 
6,150 

77 

72-7 

75-4 

Change           

+304° 

+3-41° 

-0-37° 

-i-O-.W 

+  -_'„=>00 

0 

+2-7 

Divided  Rooms. 

Rettrkted  Ventilation — 
Outer  air  (7  evenings) ... 
In  Gas  room,  Initial    ... 
Final      ... 

47-8° 
59-2° 
63-1° 

44-3° 
54-1° 

58-3° 

3-5° 
5-1° 
4-8° 

2-% 
3-98 
4-70 

7,400 
9,950 
11,750 

4,i6i) 
4,250 
+  150 

76-6 
70-1 
72-9 

Change           

+3-9° 

+4-2° 

-U-3° 

+  0-72 

+  1,800 

+  2-8 

In  Electric  room,  Initial. 
„                   Final  . 

,58-3° 
625° 

+4-2° 

53-4° 
57-9° 

+4-o°' 

4-9° 

4-6° 

-0.-5° 

3  91 
4-67 

9.775 
11,675 

3,850 

4,ooa 

+  150 

71-4 
73-6 

Change           

+  0  76 

+  1.900 

+2-2 

Xnturnl  Ventilation  (Fire- 
places and  Ventilaton 
open) — 
Outer  air  (2  evenings) ... 
In  Gas  room,  Initial     ... 
Final      ... 

54-2° 
61-6° 
64-5° 

50-1° 
56-3° 
69-1° 

4-1° 
5-3° 
.5-4° 

3-54 
4-27 
4-71 

8.850 
10,675 
11,775 

4,550 
4.976 

74-5 
69-6 
70-0 

Change            

+  2--° 

+  2-8° 

+0-1° 

+0-44 

+  1.100 

+425 

+0-5 

In  Electric  room.  Initial. 
„                 Final  . 

59-6° 
630° 

64-7° 
57-8° 

4-9° 
5-2° 

4-07 
4-52 

10,17.^) 
11,;51K) 

4,(iro 

4,650 
+600 

710 
70-6 

Change           

+3-4° 

+3-1° 

+0-3° 

+U-45 

-\-\,no 

-0-5 

In  creased  1  'en  t  ila  t  ion 
(Doors  and  Windows 
open) — 
Outer  air  {'2  evenings) ... 
In  Gas  room.  Initial     ... 
„                Final 

54-9° 

58-4° 
67-3° 
-  11° 

510° 
52-2° 
61-5° 
-0-7° 

3-9° 

6-2° 

5-8° 

-0-4° 

3-68 
3-58 
3-52 

9,200 
8,950 
8.800 

4.725 
4,350 

75-5 
65-0 
66-0 

Change            

-OIHJ 

-i:iO 

-.575 

+  10 

In  Electric  re)om,  Initial. 
Final  . 

i-i8-4° 
56-5° 
-  |-»«^ 

.->2o° 
51-2° 
-1-3° 

6-9° 

6-3° 

-0-6° 

365 

3-32 

-0-13 

9,125 

8.800 

32.') 

4,550 
4,(KX) 

66-0 
68-0 

Change           

-5.i0 

+2-0 

Windows    upeneil.    Fire 
hum  in;/ — 
Outer  air  (1  evening)   .. 
In  Gas  room,  InitiiU     ... 
Final      ... 

61-8° 
69-0° 
730^ 

64-8° 
610° 
6:5-2° 

70° 
8-0° 
9-8° 

+r-8° 

3-85 

4-70 

4-86 

+0-16 

9,626 
11,750 
12.150 

+  400 

7V650 

O.'.RX) 

+  -J,-.'.'XI 

62-0 
61-0 
.55-0 

Change           

+  4-0^ 

+  2-2° 

-«HI 

Id  Electric  room.  Initial. 
„                   Final  . 

69-6° 
73-6° 
+  4-0° 

593° 
61-2° 
+  1-9° 

10-3° 
12-4° 

+2-r 

4-13 

4-20 

+0<)7 

10.;525 
10,.')00 
+  175 

9,450 
11.975 

620 
47-0 

Change           

+2..V.'6 

.5-0 
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Moisture  balance-sheets  have  been  prepared,  showing  on  one  side  the 
hourly  amount  of  water  vapour  brought  into  the  room  by  the  incoming 
air,  and  that  yielded  by  the  gas  and  the  occupants  respectively,  and  on  the 
other  the  amount  carried  off  by  the  outgoing  air.  As  a  rule  the  output 
appeared  to  be  less  than  the  supply,  the  ratio  of  the  former  to  the  latter 
ranging  down  to  eight-tenths.  With  natural  ventilation,  however,  the 
output  generally  exceeded  the  supply,  in  one  case  by  as  much  as  28  per 
cent.  The  explanation  of  these  results  probably  lies  in  the  fact  that  the 
amount  of  moisture  produced  exceeded  that  required  to  maintain  the 
humidity  of  the  smaller  air  supplies,  the  excess  being  absorbed  by  the 
furniture,  walls,  and  ceiling.  On  the  other  hand,  when  large  quantities 
of  air  were  admitted,  their  capacity  for  moisture  at  the  higher  tempera- 
ture of  the  room  exceeded  the  supply,  the  balance  being  taken  up  from 
the  wall  surfaces  in  the  manner  already  described.  It  should  be  added 
that,  except  on  March  20th  and  21st,  when  the  walls  were  slightly 
clammy,  there  was  never  any  indication  of  condensation  thereon,  the 
changes  in  their  hygroscopic  state  being  well  within  the  limits  of  apparent 
dryness. 

The  balance-sheets  were  calculated  from  the  readings  of  the  wet  and 
dry  bulb  thermometers,  the  ascertained  amount  of  water  produced  by 
combustion,  and  the  assumed  quantity  expired  by  the  occupants.  They 
were  thus  manifestly  approximate  only,  and  are  therefore  not  appended, 
but  the  results  are  so  consistent  as  fully  to  justify  the  above  conclusions. 

Humidity. — The  figures  relating  to  the  humidity  of  the  air  are  given  in 
Appendix  5  and  6,  pp.  12il,  130,  and  are  abstracted  below,  the  occasions 
on  which  moisture  was  purposely  added  to  the  air  being  excluded. 

At  the  beginning  of  the  evening  the  rooms  were  generally  from  4  to 
10  per  cent,  drier  than  the  outer  air,  but  in  the  course  of  the  run  the 
difference  was  as  a  rule  materially  reduced.  An  exception  occui's  in  the 
case  of  the  nights  with  fires,  when  the  humidity,  initially  low,  was  reduced 
by  6  per  cent,  and  5  per  cent,  respectively.  Throughout  the  experiments 
there  is  a  remarkably  close  agreement  between  the  results  under  electricity 
and  gas,  showing  that  the  illuminant  plays  a  very  small  part  in  deter- 
mining the  condition  of  the  room. 

It  is  interesting  to  notice  also  within  what  limits  the  differences 
between  the  wet  and  dry  bulbs  at  the  end  of  each  evening,  and  the 
corresponding  humidities,  ranged  in  the  course  of  the  experiments.  These, 
with  the  average  values,  are  summarised  below : — 


92     Relative  Hygienic   Values  of  Gas  and  Electric  Lighting. 


Difference  wet  and  i 

ry  bulbs. 

Hun 

idily. 

Per  cent. 

Greatest. 

Least. 

Average. 

Greatest. 

Least. 

U.NblVIDKD    KOOM. 

Gaf  nighti— 

5.00 
G-l° 
4.90 

2-2° 

2-88° 

9i; 

85 

63 
65 

70 

77-8 

76-6 

„      (under  restricted  ventila- 
tion)   

Undiviked  Room. 

Electric  ni'ff/its— 

4.40 
5-3° 

1-1° 
2'8° 

2-91° 
401° 

71 
82 

69 
68 

77'1 

75-4 

Divided  Rooms. 

I'lKler  lestricted  ventilation— 

0-9° 
3-7° 

3-0° 

4-97° 

4-59° 

9i 
79 

78 

65 
69 

68 

76-6 

In  Gas  Room 

72-9 
73-6 

Billings  summarises  the  matter  by  stating  that  to  secuiv  liealtli  anil 
comfort  under  English  conditions  the  air  for  respiration  should  c-t)ntain 
from  ()5  to  75  per  cent,  of  moistuiv.  I)e  C'haumont  agrees  that  the 
percentage  should  not  exceed  75  per  cent. ;  but  Hood  considers  that  in 
artificially-heated  rooms  we  .should  endeavour  to  maintain  82  per  cent. 
Expressing  the  matter  in  terms  of  thermometer  readings,  De  Chaumont 
states  that  the  difference  between  the  wet  and  dry  bulb  thermometers 
ought  not  to  be  less  than  4"  nor  more  than  b^. 


TiiK  Okoank    M.vTj'Kii   IN  THE  An:. 

It  has  been  asserted  by  many  observers  tliat,  in  addition  to  respiratory 
CO^,  the  breath  contains  volatile  organic  substances  which  are  injurious 
to  health.  The  incorrectness  of  this  statement  has  been  already  shown 
(p.  79).  Carbon  dioxide  is  now  known  to  be  without  injurious  effects  in 
any  proportion  which  could  arise  iu  a  living  room;  and  when  limits  are 
set  (as  in  the  Factory  Acts)  to  the  amount  of  C()„  permissible,  it  is 
always  looked  u])on  as  a  matter  of  these  hypothetical  organic  substances  of 
indefinite  nature.  This  is  generally  emphasi.sed,  as  already  mentioned,  by 
.setting  two  limits,  one  for  respiratory  CO^  alone,  tlie  other  including  the 
gas  given  off  by  illuminants. 

A  method  that  has  been  often  trietl  for  estimating  these  vague 
substances  is  the  determination  of  the  oxygen  required  to  oxidise  them — 
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potassium  permanganate  solution  being  the  usual  oxidant.  It  seemed 
desirable  to  apply  this  method  in  the  present  experiments,  as  two  possible 
effects  were  anticipated.  As  a  considerable  proportion  of  the  air  of  the 
room  comes  within  the  high  temperature  of  the  flame,  some  of  these 
organic  substances,  if  really  existing,  might  be  burnt,  and  the  air  purified 
to  a  corresponding  extent.  On  the  other  hand,  the  burning  gas  itself 
might  add  substances  capable  of  reducing  permanganate  solution. 

The  method  of  Carnelly  and  Mackie  was  expedited  so  that  the 
determinations  were  made  at  the  same  time  as  those  of  carbonic  acid. 
This  necessitated  smaller  samples  of  a  Winchester  quart  each.  The 
bottle  was  filled  by  aspiration  with  a  suitable  bellows  and  40  c.c.  of  a 
millinormal  solution  of  acid  permanganate  introduced.  After  shaking 
thoroughly  for  three  minutes,  35  c.c.  were  introduced  into  a  Nessler  tube 
with  50  c.c.  of  distilled  water  and  matched  against  35  c.c.  of  the  original 
standard  solution,  similarly  diluted,  by  adding  standard  K  Mn  O4  from  a 
burette  until  the  colour  of  the  standard  was  reached,  when  the  amount 
required  was  the  amount  of  permanganate  that  had  been  reduced  by  the 
air.  The  tubes  were  shielded  with  cardboard,  so  that  the  colours  were 
matched  by  light  transmitted  throughout  the  whole  length  of  the  liquid : 
this  was  found  to  assist  the  eyes  and  to  lessen  the  difficulty  of  conductincr 
the  experiments  by  artificial  light.  The  results  have  been  calculated  to 
the  volumes  of  oxygen  used  up  by  one  million  volumes  of  air. 

A  simple  calculation  shows  that  the  sulphur  dioxide  which  may  be 
evolved  from  the  gas  is  a  negligible  quantity  in  these  experiments,  even  on 
the  extreme  supposition  (known  experimentally  to  be  inaccurate)  that  all 
the  sulphur  in  the  gas  is  evolved  as  SO.,. 

The  results,  summarised  in  the  two  tables  on  p.  95,  are  not  easy  to 
interpi'et.     ( )ne  or  two  facts  are  clear. 

1.  The  substance  measured  increases  in  an  electric-lit  room  in  which 
people  are  present,  and  is  presumably  therefore  a  respiratory  product. 

About  19  hours'  continuous  gas-biu"uing  with  no  people  present  also 
gave  fairly  constant  and  high  values.  There  are  thus  two  kinds  of 
organic  matter  in  a  gas-lit  inhabited  room,  in  the  same  way  as  there  are 
two  kinds  of  carbonic  acid. 

2.  On  those  evenings  on  which  the  carbon  dioxide  reached  a  stationary 
equilibrium  value  the  amount  of  "oxygen  absorbed"  also  reached  a 
stationary  value,  and  at  about  the  same  time  of  the  evening. 

3.  In  rooms  in  which  no  gas  was  burning  the  increase  in  this  figure  was 
about  5'8  volumes  of  oxygen  per  million  volumes  of  air  in  the  undivided 
I'oom  and  4-7  in  the  divided  room. 
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\.  This  increase  is  lei>>  wlien  gas  is  substituted  for  electric  light,  o'7  in 
the  first  period  and  2"7  in  the  second  period.  With  gas  alight  there  is 
thus  a  decrease  in  the  organic  contents  of  the  room.  The  obvious  con- 
clusion is  that  some  of  these  organic  substances,  generally  held  to  be 
injurious  to  health,  are  destroyed  by  the  incinerating  action  of  the  gas 
flame. 

The  average  results  in  the  dividefl  room  confirm  those  oVitained  from  the 
undivided  room.  The  considerable  divergences  between  single  observa- 
tions on  different  evenings,  divergences  not  attributable  to  changes  in  the 
number  of  occupants  or  other  factors  under  control,  would  tend  to  shew 
that  organic  dust  particles  in  the  air  pi-obably  account  for  many  of  the 
\\\o\\  ficrures  which  have  been  put  forward  by  other  observers,  and  which 
have  also  been  found  in  the  course  of  this  investigation. 

Some  of  the  respiratory  products,  a  rough  measure  of  which  is  supposed 
to  be  given  by  the  oxidation  with  potassium  permanganate,  are  probably 
nitrogenous,  and  attempts  have  been  made  to  identify  one  of  them  with 
formamide.  It  appeared  to  be  of  sufficient  interest  to  attempt  to  confirm 
the  conclusions  drawn  from  the  jiermanganate  experiments  by  seeing  if  it 
were  possible  to  directly  determine  the  total  organic  nitrogen  of  the  air. 
The  problem  pro\ed  to  be  one  of  extreme  difficulty,  and  many  abortive 
experiments  were  made.  The  apparatus  deemed  likely  to  give  the  best 
results  was  as  follows : — An  ordinary  tower,  such  as  is  used  in  the  Gas 
Referees'  apparatus  for  determining  sulphur,  was  filled  with  large  glass  beads 
and  moistened  with  specially  purified  distilled  water.  The  air  was  (h'awn 
through  this  at  the  rate  of  6  c.f.  per  hour,  and  measured,  after  passing 
through  the  tower,  by  an  ordinary  dry  meter.  The  tower  was  then 
repeatedly  washed  with  small  quantities  of  organically  pure  water  until 
the  total  amounted  to  300  c.c.  Tliis  was  then  distilled  for  the  free  ammonia 
and  the  residue  submitted  to  a  Kjcldahl  determination.  The  method  is 
unavoidalily  wasteful  as  regards  time,  and  attempts  were  being  made  to 
simi)lify  it  when  the  experiments  were  stopped. 

Orcjanic  Matter  in  the  Air. 

The  figures  shown  (j).  95)  are  exi)ressed  in  volumes  of  Oxygen  consumed, 
per  million  volumes  of  Air,  and  are  the  results  obtained  on  sixteen  evenings 
between  the  l.Sth  .January  and  7th  I'\'bruary. 

Gas  was  burnt  on  nine  and  Electricity  on  seven  evenings. 
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Permanganate   Absorption   Kesilts. 
I. —  Undivided  Room. 


No.  of 

Air 

Boom 

Boom 

Boom 

Date. 

persons 

Light. 

«.4S 

7.30 

9.0. 

Bemarks 

present. 

p,m. 

p.m. 

p.m 

Jan.     13 

7-0 

Gr 

under  3 

8-7 

Ill 

12-2 

„       14 

6-5 

G 

,j 

40 

7-8 

101 

„      1.5 

8-0 

K 

,, 

4-0 

8-7 

114 

„       18 

7-0 

G 

5-3 

8-4 

60 

6-6 

Fuggy  day. 

■,      21 

90 

E 

5-3 

50 

130 

130 

Figure  remained  constant 
lavly  with  CO,  figure. 

simi- 

"2 

7-0 

G 

under  3 

40 

8-4 

8-7 

„      23 

6-0 

E 

1-3 

3-4 

61 

7-8 

„      24 

70 

G 

under  3 

3-3 

6-5 

6-5 

„       25 

7'0 

E 

3-5 

.5-6 

7-4 

9-6 

.,       29 

8-0 

G 

4-2 

30 

8-7 

131 

„       30 

80 

G 

under  3 

1-8 

4-6 

4-6 

.,       31 

80 

G 

imder  2 

8-9 

12-4 

1.5-4 

Air  full  of  coal  dust. 

Feb.       1 

60 

G 

2-4 

3-7 

6-4 

4-1 

4 

8-5 

E 

2-4 

4-9 

5-6 

7-2 

6 

7-0 

E 

8-7 

6-1 

8-7 

8-7 

7 

E 

6-0 

4-1 

110 

11-0 

Average  Total  = 

2-8 

4-9 

8-0 

8-8 

do.      Gas    = 

5-3 

8-0 

9-0 

Rise  3-7 

do.  Electric  = 

4-0 

8-6 

9-8 

„    .5-8 

11.— Room  Divided  March  14rt  to  -IMi. 
Gas  was  burnt  on  five  and  Electricity  on  seven  evenings. 


No.  of 
Per- 
sons. 


Gp.i 


9pr 


7-3 

6-5 
7 

8 


100 
110 
8-9 
7-7 


3-8 
7-5 
12-5 
50 


160 
180 
12-9 
9-0 


8-7 
13-7 
12-5 


3-8 
3-8 


1  Gsis  had  been  burning  since  previous  night 
J      when  first  readings  were  taken. 
1  Gas  burnt  since  previous  night,  but  room 
J      ventilated  to  some  extent. 
ICO,    constant,    61;    highest    recorded    for 
I      electric  light.    Ventilation  extremely  low. 
CO.j  constant,  32. 
No  gas  burnt  in  Room  4  all  day. 
Gas  burnt  since  night  in  Room  6. 

^  Fireplaces  and  rents  open  in  both  rooms. 
Fireplaces,  doors    and    windows   open    all 

through. 
Each  room  contained  8  parts  per  10,000  CO,. 


Average,  gas   ... 

electricity 


Rise,  2-7. 
„      4-7. 


96     Belafive  H//(/ienic    Values  of  Gas  and  Electric  Lighting. 

Effects  ok  Possibli:  Leakagi:  with  Special  Ki:ii:i;ex(  e  to 
Cai;i5iin    Moxoxide. 

In  these  investigations  every  cai-e  was  taken  that  all  the  gas  and 
electric  light  fittings,  which  were  present  throughout  in  both  x-ooms,  should 
be  without  fault. 

In  order  to  insure  that  no  appreciable  amount  of  unburut  coal  gas  was 
present  in  the  rooms  during  the  investigations,  a  very  delicate  test  was 
made  at  frequent  intervals  by  the  determination  in  the  room  air  of  the 
amount  of  carbon  monoxide,  which  is  a  constaut  constituent  of  coal  gas, 
averaging  5  to  8  per  cent. 

It  will  be  seen  that  the  average  of  the  figures  obtained  was  a  practi- 
cally equal  trace  in  both  rooms  under  gas  and  electric  light,  and  that 
carbon  monoxide  was  only  present  in  inappreciable  quantities,  and  on  no 
occasion  amounted  to  one  part  CO  per  hundred  thousand  of  air,  except 
when  a  leak  of  coal  gas  was  purposely  arranged  in  the  room. 

Much  objection  has  been  raised  to  the  use  of  gas  on  the  ground  of  its 
])oisonous  properties  if  allowed  to  escape  into  the  air  uuburnt,  as  might 
happen  by  the  accidental  turning  of  a  tap,  or  by  some  leak  occurring  in  a 
pipe.  A  simdar  objection  could  equally  be  advanced  that  injury  or  even 
death  might  be  brought  about  by  the  imperfect  insulation  or  fusing  of  an 
electric  lighting  cable.  In  each  case  it  is  simply  a  matter  of  good  or 
bad  workmanship  or  material,  and  therefore  seems  outside  the  hygienic 
question. 

No  doubt  public  attention  has  been  called  somewhat  prominently  to 
this  subject  by  the  increasing  numbers  of  accidental  and  suicidal  deaths 
reported  in  this  country  and  America.  Also  by  the  increasing  consump- 
tion of  water  gas  alone,  and  mixed  witli  coal  gas. 

The  only  poisonous  product  of  moment  in  coal  gas  is  carbon  monoxide, 
and  there  are  plenty  of  published  data  as  to  its  poisonous  effects.  It  was 
thought,  however,  that  it  would  be  not  altogether  outside  this  enquiry  to 
test  the  amount  of  carbon  monoxide  present  in  the  air,  and  also  when 
various  quantities  had  been  allowed  to  escape  in  the  gas  in  imitation  of 
leakages,  such  as  might  happen  to  the  gas  fittings  of  an  ordinary  dwelling 
house.  Besides  this,  three  persons  lemained  for  four  hours  and  twenty 
minutes  in  a  room  where  a  considerable  quantity  of  gas  was  escaping,  their 
symptoms  were  noted  and  fref|uent  physiological  observations  niade  during 
the  time  they  were  there. 

The  determinations  of  carbon  monoxide  were  made  by  Nicloux's  pro- 
cess, the  iodine  liberated  from  iodic  anhydride  by  the  CO  being  collected 
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ami  taken  up  with  chloroform.      The  tint  was  then  matched  with  that 
obtained  from  a  standard  sohition  of  potassium  iodide. 

The  following  table  shows  tlie  dates  on  which  the  determinations  were 
made,  and  the  results  obtained : — 

Corhon  Monoxide  Determinations. 


Gas  leak  0'(i  c.f.  night 
Gas  leak  8-8  e.f. 


Vols.  CO  per  million. 


1907. 

Marcli 

13 

Xo.  4 
,.    6 
,.    4 
„    6 

Gas 
Electric 

Gas 

Less  than  1 

J, 

18 

,.     4 

Electric 

2-5 

.,     6 

Gas 

3-7 

., 

19 

„    4 

^^ 

1-2 

„    fi 

Electric 

1-8 

,, 

20 

,.     4 

,^ 

3-7 

„    6 

Gas 

5 

21 

.,    4 

^j 

2-5 

,.     13 

Electric 

3-7 

22 

„    4 

i_ 

2-0 

.,    6 

Gas 

5 

„ 

25 

.,    4 

2-3 

„    6 

Electric 

3-5 

•• 

26 

„    4 
„    6 

Gas 

Less  than  1 

April 

<) 

„    4 

(ras  leak  0-12  c.f.  all  night 
Window  onpn.  no  IpaU 

5-8' 

T.p.fsa  than  1 

9-1  at  1  p.m. 
24  at  6  p.m. 


Averages  to  .March  2(5 


Gas         2-52 
Electric  2-30 


On  April  'Jth,  0*12  c.f.  of  coal  gas  per  hour  had  been  passed  into  Room 
No.  4  for  the  previous  fourteen  hours  with  the  windows,  doors,  etc.,  closed. 
In  No. .  t)  Room  no  gas  was  turned  on  and  the  doors  and  windows  were  left 
open.  Taking  the  ventilation  of  Room  No.  4  as  2,000  c.f.  per  hour  and 
the  coal  gas  as  containing  5  per  cent,  of  CO,  tlien  the  constant  of  CO  in 
the  room  would  be  three  vohimes  per  million. 

The  determination  at  1  p.m.,  on  April  12th,  in  Room  4  was  made  after 
0"()  c.f.  of  coal  gas  had  been  passed  into  the  room  per  hour  for  the  previous 
eighteen  hours.  The  amount  was  then  increased  at  3.25  p.m.  to  8'8  c.f. 
per  hour,  and  allowed  to  flow  at  this  rate  continuously  with  half  an  hour's 
intermission  until  another  determination  was  made  at  6.50  p.m.  The 
ventilation  was  specially  determined  and  found  to  be  equal  to  1,830  c.f. 
per  hour.  As  the  room  was  not  airtight  and  a  steady  state  had  not  been 
reached,  the  content  of  CO  given  in  the  table,  24  per  million,  shows  that 
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the  effects  thus  artificially  produced  were  the  same  as  would  have  occurred 
with  a  permanent  leak  of  about  0-0  c.f.  of  gas  per  hour.  On  this  occasion 
three  subjects  remained  in  the  room  of  2,500  c.f.  air  space,  for  four  hours 
twenty  minutes.  Before  entering,  their  pulses,  respirations,  body  temper- 
atures, diastolic  and  systolic  blood  pressures,  the  corpuscular  inchness  of 
their  blood  and  body  weights  were  accurately  taken.  AVhen  in  the  room 
all  these  observations  were  repeated  at  nearly  hourly  intervals  and  symp- 
toms constantly  noted.  The  air  was  fanned  for  two  minutes  every  quarter 
of  an  hour  to  insure  a  proper  mixing.  It  is  sufficient  to  note  that  no 
serious  symptoms  became  manifest,  in  fact,  in  the  case  of  one  subject, 
pulsation  in  the  temples  was  the  only  inconvenience  felt ;  the  other  two 
were  more  affected ;  all,  after  a  time,  lost  their  sense  of  smelling  gas  while 
in  the  room,  although  it  was  described  by  those  outside  the  door  of  the 
room  as  "  very  strong  "  and  could  not  under  any  ordinaiy  circumstances 
have  remained  long  undetected.  The  physiological  observations  showed 
but  a  slight  rise  in  the  pulse  rate,  but  a  considerable  rise  in  two  instances 
of  the  respirations,  and  only  a  slight  rise  in  the  other  subject.  The  blood 
pressures  afforded  no  information,  in  one  instance  the  difference  between 
the  diastolic  and  systolic  pressures  increased,  in  another  it  diminished,' 
while  in  the  third  it  remained  the  same.  There  was  well  marked  relative 
increase  in  the  coloured  corpuscles  and  this  has  been  noticed  to  occur  with 
the  inhalation  of  carbon  monoxide  and  coal  gas.  The  loss  of  body  weight 
was  very  little  in  excess  of  the  average. 

From  this  experiment  the  inference  is  that  in  any  quantity  of  gas 
likely  to  escape  from  an  ordinary  leakage  there  is  no  fear  of  any  innne- 
diate  danger  to  health. 

The  Bacterial  Content  of  the  Rooms. — In  comparing  the  bacteriological 
conditions  of  an  inhabited  room,  illuminated  with  gas  or  electricity,  the 
contamination  of  the  air  being  constant,  the  following  factors  would  all  tend 
towards  lessening  its  bacterial  content  with  gas  lighting  as  against  elec- 
tricity : — 

1.  The  cremation  of  organisms  in  the  flames. 

2.  The  sterilising  effect  of  the  sulphur  acids  from  the  gas. 

3.  The    increased    condensation    on    the    cold    surfaces    removing 

organisms  as  well  as  the  sulphur  ])roducts. 

4.  Any  increased  ventilation  of  the  room. 

Under  certain  conditions  increased  ventilation  (4)  would  not  diminish 
the  number  of  organisms,  as  for  example,  a  room  with  only  a  few  people 
present  adjoining  a  crowded  thoroughfare. 

The  temperature  of  the  ordinary  electric  glow  lamps  has  ijeen  dealt 
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with  elsewhere  in  this  investigation,  but  it  must  be  remembered  that  this 
is  sufficient  to  destroy  the  majority  of  living  germs  coming  in  contact 
with  the  globe — an  ordinary  1(5  c.p.  electric  lamp  immersed  in  a  cup  of 
water  will  maintain  a  temperature  of  over  80°  C,  which  is  beyond  the 
thennal  death-point  of  non-sporing  organisms. 

The  quantity  of  air  raised  to  a  sterilising  temperature  by  the  heat 
from  an  incandescent  gas-burner  is  greater  than  that  required  for  the 
actual  combustion  of  the  coal  gas.  The  temperatures  of  the  escaping  air 
from  the  two  gas-burners  in  the  Room  No.  6  were  found  to  average  448° 
and  508°  F.  I'espectively  ;  the  ordinary  temperature  of  the  room  at  the 
time  being  57°  F.,  the  mean  increase  produced  by  the  burners  was  420°  F. 
The  net  calorific  value  of  the  gas  consumed  was  1,382  B.T.U.,  of  which 
possibly  one- third  was  carried  off  by  conduction  and  radiation  ;  the  balance 
of  t»21  B.T.U.  is  capable  of  heating  120  c.f.  of  air  from  57"  to  477°  F.  or 
324  c.f.  to  the  boiling-point  of  water. 

During  the  early  part  of  the  above  investigation,  and  before  the  rooms 
Nos.  4  and  ti  were  divided  by  the  wooden  partition,  upwards  of  100 
bacteriological  observations  were  taken  in  order  to  determine  whether  it  is 
possible  to  demonstrate  any  reduction  in  the  number  of  organisms  with 
gas  lighting. 

Beyond  protection  from  any  gross  contamination,  all  the  determina- 
tions were  made  under  normal  conditions,  that  is  to  say,  during  the 
medical,  chemical,  and  physical  observations,  but,  owing  to  the  unavoid- 
able disturbances  created  at  the  commencement  of  each  evening's  work, 
by  the  various  entries  into  the  room,  and  the  preliminary  ventilation  with 
the  fan,  the  doors  and  windows  being  open,  a  marked  decrease  in  the 
bacteria  was  found  to  occur  (with  exception  to  be  noted)  during  each 
evening,  irrespective  of  the  illumination.  In  order  to  control  this  diminu- 
tion the  bacteriological  oljservations  were  invariably  made  in  duplicate, 
hO  minutes  after  closing  the  doors  and  windows,  and  again  at  the  end  of 
the  evening. 

As  certain  air-borne  organisms  capable  of  growth  on  nutrient  gelatine 
develop  slowly,  the  cultures  were  incubated  as  long  as  possible  and  for  a 
definite  number  of  da^-s,  before  finally  counting  the  number  of  colonies. 
Preliminary  tests  showed  that  the  average  numbers  of  moulds  and  rapidly 
liquefying  organisms  present  in  the  rooms,  were  not  excessive  and  that  the 
subsequent  incubation  of  the  cultures  could  be  protracted  to  7  days  at 
20°  C.  The  nutrient  gelatine  employed  throughout  the  experiments  was 
prepared  from  fresh  beef  broth  containing  10  per  cent,  of  gelatine  and 
having  a  reaction  of  +  1-5.    During  the  earlier  experiments  gelatine  plates 
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were  exposed  in  duplicate  in  one  position,  but  as  closely  agreeing  results 
were  obtained,  it  was  found  preferable  to  expose  the  plates  simultaneously 
in  different  positions  in  the  two  rooms. 

The  organisms  falling  by  gravity  and  air  currents  have  been  deter- 
mined by  the  exposure  of  nutrient  gelatine  plates  (Petri  dishes)  for  a 
definite  time  in  various  positions  in  the  rooms,  and  in  the  following  tables 
the  results  obtained  with  the  two  illuminants  ai"e  recorded  as  organisms 
per  sq.  ft.  per  minute. 

Mean  results  from  exposures  on  the  centre  table,  Room  No.  6. 


1907. 


lanuary  7., 
Il- 
ls., 
16.. 
17.. 
21.. 

Februarj-  7.. 


AveraKe.. 


93 
292 
'«!) 
139 
142 
125 
54 
60 


26 
177 
.55 
75 
4 
97 
42 
49 


January 


18.. 


„        29. 

30. 

31. 

February  11., 

15. 


101 
94 
91 
142 
126 
96 
79 
160 
ia5 


76 


Average 110 


42 
85 
49 
18 
39 
42 
42 
109 
84 


57 


37-7%  Reduction.                                             482  %  Reduction. 

Exposure  in  variotts  positions  in  the  rooms. 

Electric  Lioht. 

Qas  Lioht. 
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Although,  owing  to  the  conditions  of  the  tests,  there  is  a  considerable 
variation  in  the  numbers  of  bacteria,  the  averages  show  a  gain  of  over  10 
per  cent,  reduction  of  the  organisms  falling  on  the  table  during  gas  illum- 
ination. This  greater  reduction  with  the  gas  is  also  maintained  at  various 
points  in  the  rooms,  but  it  is  interesting  to  notice  that  this  does  not 
appear  to  be  augmented,  as  might  be  expected,  even  directly  between 
the  bumei's. 

Haldane  has  sho^^^l  that  the  air  of  a  room  contains  fewer  bacteria 
after  occupation  than  before,  owing  to  the  purification  effected  by  the 
lungs  of  the  inmates.  The  diminution  observed  is  therefore  partly  due  to 
this  cause,  and  thus  lowers  the  amount  of  purification  attributable  to  both 
lights. 

The  organisms  in  suspension  in  the  air  were  estimated  by  (a)  filtering 
a  definite  volume  tlirough  a  small  sugar  filter,  and  (b)  drawing  a  kno\vn 
volume  of  air  through  a  glass  tube  coated  inside  with  nutrient  gelatine 
( Hesse's  method).  Unfortunately,  these  observations  are  not  sufficiently 
numerous  to  strike  any  average ;  they  had  to  be  abandoned,  as  each  of  the 
filtrations  required  upwards  of  an  hour,  and  it  was  not  found  practicable 
to  adequately  protect  the  tubes,  with  the  various  other  investigations 
simultaneously  being  carried  on  in  the  rooms.  The  results  are  recorded 
as  number  of  organisms  per  c.f.  of  air. 
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The  condition  of  the  moisture  condensing  on  the  cool  surfaces  such  as 
the  walls  and  windows,  during  the  periods  the  rooms  were  closed  with  gas 
and  electric  light,  was  also  studied.  As  the  quantity  of  condensed  water 
that  could  be  expeditiously  collected  was  very  small,  especially  dming 
electric  lighting,  an  artificially-cooled  surface  had  to  be  employed.  In  a 
previous  investigation  as  to  the  condensation  of  the  products  of  gas  con- 
sumption in  1904,  large  glass  globes  filled  with  melting  ice  were  su.spended 
in  the  experimental  rooms,  and  the  condensed  water  dripping  from  the 
exterior  surfaces  examined ;  a  modification  of  this  method  has  been  em- 
ployed to  determine  the  bacteriological  condition  of  tlie  condensed  moisture. 
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The  exterior  surfaces  having  been  sterilised,  the  globes  of  ice  were  sus- 
pended in  the  rooms  some  hours  previous  to  the  evening's  work,  so  as  to 
insure  that  the  dripping  of  the  condensed  moisture  was  normal.  The 
condensed  water  was  collected  and  the  number  of  organisms  determined. 
In  the  subjoined  table,  the  globes  were  in  each  case  suspended  3  ft.  from 
tlie  ceiling  in  the  corner  of  Room  4. 

Organisms  per  Cubic  Centimeter  in  Condensed  Water. 
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It  has  previously  been  shown*  that  the  minute  traces  of  sulphur  acids 
in  the  condensed  water  has  a  marked  germicidal  action,  and  these  results 
very  clearly  demonstrate  the  destruction  of  living  germs  by  the  con- 
densation continually  taking  place  on  cool  surfaces  of  the  moisture  from 
the  combustion  of  coal  gas.  It  will  be  noticed  that  with  the  gas  lighting 
the  number  of  bacteria  was  found  to  be  low  at  the  start,  due  to  the 
destruction  of  the  germs  taking  place  so  soon  as  the  gas  was  lit  and 
before  the  required  amount  of  condensed  water  could  be  collected. 
Further  experiments  are  required  in  this  direction  to  ascertain  the  rate  of 
sterili.«ation  and  the  absolute  degree  of  sterility  produced  in  the  water. 

PllY.><IOL()GU  AL. 

The  question  as  to  whether  there  is,  from  the  plivsiologists  point  of 
view,  any  advantage  to  be  gained  in  choosing  between  gas  and  electricity 
for  illumination  has  now  to  be  considered.  If  a  complete  answer,  as  to 
the  combined  action  of  moisture  and  heat  with  and  without  other  respira- 
tory products  and  those  derived  from  combustion,  is  to  be  arrived  at, 
further  research,  on  strictly  physiological  lines,  should  be  conducted 
witliout  any  restrictions  or  limitations  as  to  the  metliod  to  be  pursued. 

Effect  of  Accommodation. — To  make  this  perfectly  clear  it  must  be 
icmembered   that   in   every   living    being  there   is   a   certain    range   of 
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functional  capacity,  witliin  which  organs  are  capable  of  working,  which 
determines  the  condition  known  as  health.  One  organ  or  system  may,  by 
its  increased  activity,  relieve  the  work  of  some  other  organ  or  system,  and 
this  is  occurring  from  moment  to  moment  during  the  whole  of  life.  For 
example,  everyone  is  aware  that  moisture  is  excreted  more  freely  by  the 
skin  in  a  warm  atmosphere  than  in  a  cold  one.  In  damp  air  the  action  of 
the  skin  is  greatly  reduced,  but  no  ill  effects  are  experienced,  since  the 
kidneys  freely  take  on  the  work  of  eliminating  the  excess  of  fluid  from 
the  blood.  Again,  note  how  the  pupil  of  the  eye  contracts  when  exposed 
to  a  brilliant  light,  and  so  permits  us  to  view  without  discomfort  that 
which  we  could  not  otherwise  look  at.  This  compensating  power  is 
universal  in  the  animal  economy,  and  is  often  of  a  very  complex  character. 
So  long  as  compensation  can  take  place  health  is  maintained,  and  no 
special  inconvenience  felt ;  but  when  the  limit  of  compensation  is  reached, 
then  discomfort  and  disease  follow.  Exceed  the  boundary  of  compen- 
sation, and  then  the  domains  of  physiology  end  and  those  of  pathology 
begin. 

From  the  foregoing  it  will  be  gathered  that  those  conditions  are  the 
most  favourable  to  health  in  which  the  various  organs  are  working  at 
their  mean,  and  no  organ  is  compelled  to  perform  its  functions  on  the 
boundary  line  between  a  physiological  and  pathological  state. 

Hence  it  followed  that,  when  considering  the  hygienic  effects  of  the 
two  illuminants,  the  necessity  arose  to  determine  first  by  clinical  observa- 
tion the  states  of  functional  activity  maintained  by  various  organs 
under  each  system  of  lighting.  So  far  as  the  limitations  imposed  rendered 
it  possible,  this  has  been  accomplished,  and  tables  of  the  results  are 
appended,  pp.  131,  132,  these  also  show  averages  and  differences  under 
gas  and  electric  light. 

ClRClLATOHY    AND    EesI'IRATORY    SvSTEMS. 

The  separate  results  of  (1)  the  pulse,  (2)  respiration,  (3)  arterial 
pressure  were  carefully  tabulated,  but  it  will  be  more  convenient  to 
consider  the  three  physiological  functions  under  one  heading. 

1.  The  Pulse  Bate. — The  pulse  is  simply  the  dilatation  and  contraction 
of  an  artery  caused  by  the  forcing  of  blood  into  it  by  the  contractions  of 
the  heart  until  full  expansion  is  reached.  When  the  cardiac  valves  close 
the  artery  then  contracts,  forcing  the  blood  onwards  into  the  arterioles. 
The  arteries  are  always  full,  even  when  least  extended,  but  of  course  the 
tension  is  higher  when  they  are  filled  with  blood  to  their  fullest. 

The  pressure  they  sustain  when  they  are  at  their  least  calibre  {i.e., 
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just  before  the  vahe  of  the  large  artery,  the  aorta,  is  opened)  is  called  the 
diastolic  pressui'c,  while  when  they  are  at  their  greatest  calibre  {i.e.,  at  the 
moment  they  have  received  the  blood-flow  from  the  heart)  is  called  the 
systolic  pressure. 

These  two  pressures  have  been  determined  in  this  investigation  by 
means  of  the  hajmomanometer  devised  by  Dr.  ( )liver  of  Harrogate,  and  he 
has  been  good  enough  to  examine  the  results  obtained  anil  compare  them 
with  the  sphygmographic  records. 

The  rate  of  the  i)ulse  primarily  depends  upon  the  frequency  of  the 
heart's  contractions,  while  the  heart's  pulsations  depend  upon  a  very  large 
variety  of  causes,  according  to  the  requirements  of  the  whole  organism, 
and  it  should  therefore  form  a  sensitive  index  to  minute  changes  in  en- 
vironment. 

Tlie  tension  of  the  arteries  is  altered  by  change  of  temperature  :  when 
the  skin  is  subjected  to  chill  it  becomes  blanched,  that  is  to  say,  the  minute 
arteries  contract,  causing  a  diminution  of  their  cubic  contents  and  pix)- 
ducing  increased  tension  and  pressure  in  the  larger  vessels.  Heat  causes 
an  exactly  opposite  effect,  and  it  was  thought  that  any  marked  heat 
changes  in  the  room  due  to  variation  in  the  mode  of  lighting  would  thus 
be  detected,  provided  care  was  taken  to  eliminate  any  alterations  in  blood 
pressure  due  to  nerve  stimulus  and  ner%'e  depression. 

The  total  number  of  differential  pulse-rate  observations  in  the  undi- 
vided room  was  212  ;  107  with  gas  and  105  with  electric  light. 

As  a  rule  the  pulse-rate  fell  in  the  interval  between  the  first  and 
second  observation,  the  daily  average  only  showing  an  increase  on  three 
occasions  under  gas.  The  greatest  fall  noticed  with  gaslight  was  an 
hourly  average  rate  per  man  of  4"33  beats,  on  February  22nd,  while  tlie 
least  was  "36,  on  February  27th.  Similarly,  with  electric  light  the  figures 
were  (i  *  on  February  25th  and  "63  on  January  15th.  Of  the  thi'ee 
average  gains  the  highest  for  gas  was  '5  beats  on  January  1st.  Taking 
the  whole  period  mentioned  above,  the  hourly  average  daily  loss  per  man 
|)er  liotir  was,  under  gasligiit,  I't)  beats  per  minute:  and  under  electric 
light  the  corresponding  figure  was  1'78,  the  difference  being  only  O'lfS. 

After  the  room  was  diviiled,  the  t!G  differential  observations  with  gas 
and  t>3  with  electric  light  on  14  days  in  both  rooms,  from  March  7th  to 
28th,  showed  a  daily  average  fall  on  every  occasion.  The  greatest  average 
hourly  fall  was  on  the  I'.tth  with  gaslight,  and  on  the  7th  with  electric 
light;  the  figures  were  respectively  .r26  and  5'23,  corresponding  to  the 
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two  evenings  when  the  ventilation  was  at  a  maximum,  tlie  air  being 
changed  l'6H  times  per  hour  on  the  7th,  and  1"(J4  times  on  the  19th.  The 
least  average  fall  for  gaslight  was  one  on  the  22ik1,  and  on  the  12th  for 
electric  light,  the  respective  figures  being  'BtJ  and  1"07,  while  the  hourly 
average  fall  for  the  whole  period  was,  in  the  case  of  gaslight,  2*54,  and  in 
the  case  of  electric  light,  2"92. 

ilost  of  the  variants,  such  as  age,  time  of  day,  exertion,  rest,  mental 
excitement,  fatigue,  depression,  temperament,  position,  whether  standing, 
sitting,  or  prone,  were  to  a  great  extent  eliminated  in  these  tests.  After 
a  meal  the  pulse  rate  is  accelerated,  and  increased  respiration  (irrespective 
of  exercise)  generally  renders  it  higher.  At  the  close  of  a  day's  work 
there  is  usually,  apart  from  actual  exercise  or  excitement,  a  progressive 
decline  of  the  pulse  rate,  and  this  is  in  accordance  with  what  was  observed. 

Contrasting  the  two  periods,  a  very  decided  drop  in  the  pulse  rate, 
independent  of  the  source  of  light,  occurred  after  the  room  was  divided. 
Whether  this  drop  was  caused  by  increase  in  temperature  or  moisture  due 
to  the  alteration  in  ventilation,  or  to  a  tendency  to  overcrowding,  or 
entirely  to  the  fact  that  the  men  in  the  second  period  started  immediately 
after  exercise  is  outside  the  scope  of  this  inquiry. 

As  the  drop  in  the  pulse  rate  may  be  comparatively  sudden,  the  con- 
clusion based  upon  the  assumption  of  a  uniform  fall  per  hour  may  be  open 
to  ci'iticism.  A  comparison  of  the  actual  changes  shows  that  in  the  earlier 
period  107  observations  were  made  on  the  staff,  giving  an  average  pulse 
rate  of  (55'4,  and  that  after  exposure  to  the  gas-light  environment  their 
average  pulse  rate  dropped  to  60*5,  or  a  fall  of  4*9. 

105  observations  on  other  days  under  electric  conchtions  were  made ; 
the  average  pulse  rate  was  65"4  and  it  declined  to  GO'O,  or  a  fall  of  5*4. 

During  the  second  period  (5(3  observations  were  made  on  an  average 
pulse  rate  of  70'7,  falling  to  (32-3  or  a  loss  of  8'4  under  gas ;  whilst  (33  ob- 
servations gave  a  pulse  rate  of  70'7,  falling  to  61*2  or  a  loss  of  9 '5  beats 
per  minute  under  electric  light.  It  will  be  noticed  that  all  four  records 
show  a  very  similar,  indeed,  almost  identical,  pulse  rate  at  the  end  of  the 
evening  run,  a  sufficiently  striking  result  to  warrant  the  conclusion  that 
the  environment  was  essentially  identical.  A  slightly  lower  rate  was, 
however,  observed  in  both  periods  in  the  electric  light  rooms.  The  figures, 
as  a  whole,  conclusively  prove  that  the  difference  in  the  mode  of  lighting 
has  pi'actically  no  influence  on  the  rate  of  pulse. 

2.  Respiration  Freijuenci/. — Differential  observations  were  made  from 
7th  January  to  1st  March  in  the  undivided  room,  and  from  7th  March  to 
2.Sth  March  in  the  divided  room,  the  number  in  the  first  period  being  98 
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with  gaslight,  and  101  with  electric  on  18  evenings  in  each  case.  In  the 
second  period  of  16  evenings,  64  gas  and  63  electric  light  observations  were 
simultaneously  made. 

In  the  first  period,  January  1st  to  March  1st,  the  observations  ou 
17  evenings  showed  a  diminution  in  frequency,  and  those  of  only  2  a 
gain,  under  gas  light ;  on  13  evenings  there  was  a  diminution  under 
electric  light,  and  on  4  an  increase  ;  ou  one  occasion  the  gains  and  losses 
balanced  each  other.  The  average  hourly  loss  in  frequency  was ; — gas, 
•32it,  electric,  •206.  In  the  second  period,  7th  to  28tli  March,  on  11 
evenings  the  average  hourly  frequency  fell,  and  on  3  it  rose,  both  in  the 
gas  and  electric  lighted  rooms.  The  average  hourly  loss  in  frequency  in 
the  divided  room  was  for  gas,  -328,  and  for  electric  light,  •323. 

Up  to  1st  March  the  average  hourly  rate  per  subject  showed  the 
maximum  increase  to  be  •678  and  the  minimum  increase  ^213  under  gas 
light,  while  the  corresponding  figures  for  electi'ic  light  are  ^421  and  •082. 
The  greatest  hourly  average  loss  of  rate  under  gas  was  1'227  and  the  least 
•025,  and  for  electric  the  greatest  1*17  and  the  least  ^03.  Taking  all  the 
observations,  98  with  a  frequency  of  15'4  fell  0'9  to  14-5  under  gas,  and 
101  with  15-24  fell  0^54  to  14^7  under  electric  light. 

From  the  7th  to  28th  March  the  maximum  gain  in  rate  under  gas  was 
1^33  and  the  minimum  '03,  under  electric  light  it  was  037  and  0-13 
respectivel}'.  The  diminution  in  the  average  hourly  rate  shows  the 
greatest  fall  under  gas  light  to  be  1-17  and  the  least  ^21,  and  tlie  diminu- 
tion under  electric  light  to  be  1-67  and  -Ol. 

The  respirations  fell  from  16^2  to  14^95  per  minute  under  gas,  or  a 
drop  of  1-27,  and  from  15*74  to  14*9  under  electric  light,  being  a  drop 
of  0*86. 

Here  again  it  will  be  noticed  that  the  change  in  environment,  duo  to 
the  altered  condition  of  ventilation  and  density  of  population,  has  caused 
a  greater  difference  in  the  respirator}'  act  than  change  in  the  mode  of 
lighting.  In  both  periods,  however,  the  respiration  rate  was  lowered  to  a 
slightly  greater  extent  under  gas  than  under  the  electric  liglit,  tlius 
according  with  the  change  noticed  when  studying  tlie  pulse  rate.  This 
does  not  necessarily  mean  that  functional  activity  was  diminished,  as  a 
very  slight  increase  in  the  depth  of  respii'ation  comi)ensates  for  loss 
in  rate. 

3,  Blood  jii-esturcs. — The  involuntary  muscular  fibres  of  the  arteries  arc 
governed  by  nerves  derived  from  tlie  vasor-motor  centres,  and  thus  are 
enabled  to  contract  or  expand,  and  to  exert  or  reduce  pressure  on  the 
blood   witiiin   them,  balancing   the    luemostatic    pressure  exerted   by   the 
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cardiac  contractions.  Tlie  lia3momanometer  indicates  tiie  pressure  exerted 
and  sustained  hy  the  blood  vessels,  while  the  sphygmograph  by  its  tracings 
sliows  the  relative  extent  of  the  distension  and  the  character  of  the 
movements  of  the  arterial  walls,  so  that  the  first  of  these  instruments  may 
Ik;  i-egarded  as  a  pressure  gauge  showing  tension,  and  the  second  as  an 
instrument  recording  form  and  rate  of  movement,  or  tone. 

From  January  1st  to  February  1st  only  systolic  blood  pressures  were 
recorded  in  m.m.  of  mercury,  but  from  February  4th  to  March  1st  diastolic 
as  well  as  systolic  were  noted,  and  both  these  pressures  were  then  talien 
regularly  to  the  end  of  the  investigations,  all  being  from  the  brachial 
artery. 

Before  the  I'oom  was  divided  the  total  number  of  observations  on  the 
systolic  pressure  during  gas  light  was  208,  and  diastolic  78.  Under 
electric  light  206  were  taken  of  the  systolic,  and  102  of  the  diastolic. 

In  the  period  from  1st  to  28th  March,  under  each  system  of  lighting, 
50  observations  were  made  on  the  systolic  pressure,  and  52  on  the 
diastolic. 

&phygmo graphic  reconl. — 10(5  sphygmographic  tracings  have  been 
examined,  derived  from  subjects  before  and  after  exposure  to  gas  and 
electric  light,  each  pair  of  observations  having  been  made  on  the  same 
subject,  and  each  tracing  having  been  taken  under  ideutical  conditions. 
It  was  found — 

1.  That  there  are  recognisable  indications  of  a  slight  rise,  of  arterial 
tone  upon  the  whole  after  exposvxre  to  both  kinds  of  light,  28  (or  53  per 
cent.)  of  the  53  pairs  of  tracings  affording  distinctive  evidence  of  this  rise, 
20  (or  37|  per  cent.)  showing  no  recognisable  change,  and  5  (or  9J  per 
cent.)  indicating  a  reduction  of  tone.  This  general  improvement  in 
arterial  tone  may  fairly  be  ascribed  to  rest. 

2.  That  on  comparing  the  tracings  obtained  under  each  of  the  two 
modes  of  lighting  there  is  a  greater  rise  of  arterial  tone  apparent  after 
exposure  to  gas  light  than  to  electric  light,  the  rise  being  G8  per  cent,  in 
the  case  of  gas  light,  and  39  per  cent,  in  that  of  the  electric  light.  This 
conclusion  is  moreover  supported  by  the  larger  relative  percentage  ((51  as 
against  32)  in  which  the  arterial  tone  was  apparently  unchanged  or  but 
slightly  fell  under  the  electric  light  exposure.  But  the  observations 
recorded  are  not  sufficiently  numerous  or  sufficiently  decisive  to  warrant 
an  assured  conclusion  on  the  different  effects  of  the  two  modes  of  lighting 
on  the  arterial  tone.  So  far  as  they  go  they  do,  however,  seem  to  ])oint  to 
tlie  advisability  of  further  inquiry. 

The    difference    between    diastolic    and    systolic    pressure    has    been 
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mentioned  on  page  104.  Tables  are  appended  (pp.  131,  132)  showing  in 
figures  the  results  of  observations  on  both  pressures.  Too  much  import- 
ance must  not  be  given  to  the  actual  figure  value  of  these,  because 
vasculai"  tension  varies  considerably,  accommodating  itself  both  to  the 
internal  and  external  requirements  of  the  oi-ganism.  It  \\\\\  be  perfectly 
fair,  however,  to  class  all  the  cases  together  in  the  following  way  : — 
(1)  Those  pressures  which  rose;  (2)  those  which  remained  stationary-,  and 
(3)  those  in  which  there  was  a  fall.  Besides  this,  the  (Ufference  between 
the  lower  (diastolic)  and  the  higher  (systolic)  pressure  may  be  expressed 
as  Increasing,  Decreasing,  or  Constant. 

An  examination  of  these  data  will  be  of  interest,  and  are  here  given 
in  tabular  form  : — 


Summary  of  Hcemomanometric  Observations. 

Dmie. 

Light. 

Number  of 
Obserra- 

tiODS. 

Bises. 

Falls. 

Stationary. 

Difference 
between 
D.*S. 

1 

D. 

s. 

D. 

s. 

■ 

D.         S. 

D. 

S. 

In-       De- 
crease, crease. 

3 

1907. 

1 

1st   Jan.  1 

to 
l8t  Feb.  1 

Gas 

Electric 

—  67 

—  52 

- 

25 
23 

— 

31 

20 

- 

11 
9 

- 

- 

- 

4th  Feb.  ) 

to 
Ut  Mar   j 

Gas 

Electric 

39 
51 

39 
51 

18 
25 

21 
29 

16 
16 

13 
16 

5 
10 

5 
6 

21 

20 

13 
22 

5 
9 

7th  Feb.  1 

to 
28th  .Mar.  1 

Gas 

Electric     ... 

25 

26 

2.5 
26 

15 
14 

7 
8 

3 

13 
12 

7 
6 

5 
5 

6 

7 

15 
14 

4 
5 

Arranged  in  percentage,  these  results  are  as  follows : — 


Blood  pressure  changes. 
Electricity. 


4th  February  to  Ist  March 


7th  to  :.'8th  March 


(  Increase 
-  Decreaae 
(  Constant 

Increase 
Decrease 
Constant 


Ga«. 

53-8 
33;j 

12-8 

24 
60 
16 


39-2 
431 
17-64 

26-9 

53-83 

19-23 


There  is  thus  an  apparent  increase  in  the  difference  of  the  two 
liressures  in  the  undivided  room  under  gas;  but  after  tlie  room  was 
divided  the  results  obtained  under  the  two  lights  show  no  marked 
difference  on  the  hscmomanoinetric  readings. 
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Number  of  Blood  Corpiincles. — Frequent  exaininatioiis  were  made 
of  the  number  of  corpuscles  of  the  blood.  The  instrument  used  was 
Gower's  modification  of  Hayem  and  Nachet's  Hajmocytometer.  It 
consists  of  a  micrometrical  cell  so  divided  that  each  space  equals  two 
cubic  decimillimetres.  Into  this  a  drop  of  diluted  blood  is  placed,  and 
by  counting  over  a  sufficient  area  under  the  microscope  the  number  of 
corpuscles  present  is  ascertained. 

The  number  of  corpuscles  in  a  cubic  millimetre  of  normal  blood  varies 
from  about  5,000,000  to  6,000,000.  Any  marked  diminution  in  their 
numbers  indicates  that  the  destruction  of  corpuscular  elements  is  proceeding 
more  rapidly  than  their  production,  or  that  the  serum  in  which  they  are 
immersed  is  increased.  Conversely,  apparent  increase  in  their  number 
means  relative  decrease  in  the  amount  of  serum. 

Three  tables  were  pi'epared :  the  first  showing  the  quality  of  the 
samples  taken  from  subjects  who  were  in  the  rooms,  but  who  were  not 
specially  under  the  illuminants.  A  second  table  showed  the  results  obtained 
from  the  blood  of  two  specially  chosen  subjects  who  remained  under  the 
direct  rays  for  the  time  stated  during  five  consecutive  nights.  The  third 
table  gives  the  result  obtained  from  the  mixed  blood  of  all  the  persons 
present  in  the  room.  This  was  done  for  the  object  of  comparison  with 
the  other  tables. 

The  amount  of  moisture  given  off  from  the  body  reduces  the  serum 
and  so  increases  the  corpuscular  richness  of  the  blood.  Taking  this  into 
account  with  other  factors,  it  does  not  appear  that  either  illuminant  can 
be  said,  per  se,  to  affect  the  corpuscular  quality  of  the  blood — i.e.,  so  far 
as  these  particular  experiments  have  reached ;  more  extreme  conditions 
were  outside  the  scope  of  this  restricted  enquiry. 

Animal   Heat   axd   Body   Temi'euatiues. 

The  thermometers  were  specially  made  (Casella)  graduated  in  tenths 
of  a  degree  F.,  and  verified  at  Kew.  Temperatures  were  taken  in  the 
mouth  at  the  beginning  and  end  of  each  experiment,  and  Tables  showing 
averages  and  differences  are  appended,  pp.  131,  132. 

It  is  hardly  necessary  to  recall  the  parallelism  between  the  prodiiction 
of  animal  heat  and  the  combustion  of  gas  and  fuels,  both  depending  on  the 
oxidation  of  carbon  and  hydrogen  or  their  compounds,  and  both  including 
among  final  products  carbonic  acid  and  water.  In  the  body  the  blood 
circulates  and  distributes  the  heat.  The  activity  of  internal  organs  and 
the  rapidity  of  chemical  change  varies  in  different  parts  and  under 
different  conditions,  but  the  amount  of  heat  produced  is  usually  more  than 
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sufficient  to  maintain  the  uniform  body  temperature.  The  excess  is 
carried  off  by  evaporation,  chiefly  from  the  skin  and  lungs,  and  the  balance 
is  controlled  in  health  by  the  nervous  system.  Hence  the  value  of  the 
observations  on  body  heat  as  an  indication  whether  there  is  any  disturbance 
of  the  natural  functions  by  either  mode  of  lighting. 

The  average  body  temperature,  98'4°  F.,  however,  varies  in  health  from 
hour  to  houi'  within  well-defined  limits  of  about  1'5^,  the  maxinnim  being 
reached  late  in  the  afternoon,  followed  by  a  gradual  decline  to  a  minimum 
late  at  night.  Under  the  conditions  of  these  tests,  with  temporary  occu- 
pation of  the  room  and  absence  of  feeding  or  physical  exertion,  a  fall  of 
body  tenijierature  naturally  occurred  in  the  subjects.  If  the  average  fall 
were  sensibly  different  under  tlie  two  systems  of  illiiniination,  it  would 
point  to  a  difference  in  their  influence. 

As  with  the  pulse  rate,  variation  of  environment  may  cause  a  com- 
paratively sudden  instead  of  a  gradual  drop  in  the  body  temperatm-e,  but 
as  the  time  of  observation  on  all  the  evenings  was  approximately  the  same, 
the  changes  are  comparable. 

During  the  initial  period,  112  observations  were  taken  on  individuals 
entering  a  gas-lit  room.  Their  mean  body  temperature  was  98*5° ;  at  the 
end  of  the  run  they  had  a  mean  temperature  of  97'6^,  showing  a  loss  of 
0"9°  F.  With  electric  illiunination  lOG  subjects  had  an  average  initial 
body  temperature  of  98-4'^  and  a  final  temperatm-e  of  97*6'^,  showing  a 
loss  of  O-S"*  F. 

In  the  divided  room  also  the  final  temperatures  were  very  close  to  eacii 
other  and  the  losses  under  the  two  lights  were  identical.  (iO  obsen-ations 
showed  before  gas-light  influence  98'7''  F.  mean  average  body  temperature, 
and  98MJ''  after  about  3  liours'  exposure,  or  a  loss  of  ()•?'.  G7  observations 
gave  98"G0  as  the  mean  body  temperature  before,  and  97-9  as  the  mean 
bcxly  temperatiu*e  after,  electric  light  influence,  or  a  loss  of  0'7''. 

There  is  thus  no  physiological  difference  between  the  two  lights  affecting 
the  body  temperature. 

The  following  table  shows  the  average  differential  temperatures  under 
gas  and  electric  light,  calculated  as  a  uniform  loss  of  temperature  jjerlioiir, 
per  person,  for  each  evening's  observation : — 
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Observations  from  January  1st  to  March  1st  before  the  Room  was  divided. 


Illuminating  agents. 

Number  of                                         j     Total  number 
evenines  on             Total  time  of      ^         of  persons 
which  observa-    ^      lUutuination.            subjected  to 
tions  were  made.                                    ,      examination. 

Actual  loss 

averaged  for  1 

persoD  in  1  hour. 

»Fah. 

20 
19 

hrs.  mins.       | 

66    32                9  males                  •''64 

Electric  Li"ht       

64      5        '        9      „                     -SSS 

Observations  from  March  7th  to  28th  after  the  single  was  divided  into  3  rooms. 


From  1st  January  to  1st  Marcli,  out  of  218  observations  taken,  only 
H  temperatures  remained  stationary  during  the  evening,  while  3  others 
rose  slightly  under  gas  light.  Similarly  under  electric  light  6  were 
stationary,  (curiously  all  on  the  same  day)  when  the  loss  of  weight  was  also 
the  highest,  except  when  the  ventilators  were  open  and  4  rose.  From  7th 
to  28tli  March,  out  of  127  observations  taken  2  temperatures  remained 
stationary,  and  3  rose  under  gas  light ;  and  2  were  stationary  while  4  rose 
under  electric  light.  The  rises  in  each  cases  were  traced  to  a  slightly 
catarrhal  state. 

It  has  already  been  mentioned  that  the  average  mean  temperature  of 
the  divided  room  was  2°F.  higher  than  in  the  earlier  period.  This  rise  of 
temperature,  associated  with  an  increase  in  the  percentage  humidity  should 
cause  the  rate  of  fall  in  the  body  temperature  to  be  retarded  and  at  higher 
temperature,  with  greater  saturation,  should  change  the  fall  into  a  rise. 
The  final  body  temperatures  in  the  second  period  being  about  0'3°F.  higher 
may  be  taken  as  an  indication  in  this  direction. 

It  would  appear  that,  as  the  number  of  observations  has  been  suffi- 
ciently numerous  to  give  mean  body  temperatures  showing  this  distinct 
difference  in  the  rate  of  fall  with  a  slight  increase  in  the  mean  tempera- 
ture of  the  room,  accommodation  has  not  prevented  the  above  indication 
of  this  influence  in  the  present  investigation. 

Pembrey  {J.  Fh;/sioL,  Vol.  XVIII.,  p.  363)  and  Martin  (Phil.  Trans. 
1902  B.,  Vol.  195  p.  1)  have  studied  the  effect  of  variations  in  external 
temperatures  upon  the  output  of  carbonic  acid  and  body  temperature  of 
young  animals  and  marsupials,  and  point  out  that  an  increase  in  external 
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temperature  causes  a  falling  off  in  the  output  of  carbonic  acid.  A  warm 
room  tends,  therefore,  to  quietness  and  a  smaller  evolution  of  carbonic 
acid,  and  this  is  accompanied  by  a  rise  in  the  body  temperature. 

Dr.  Haldanc  {Journal  of  Hiigiene,  1905)  has  shown  that  the 
temperature  regulation  of  the  body  begins  to  fail  under  conditions  of  rest 
and  still-air  environment  when  the  wet  bulb  temperature  rises  above  88'^  F. 
As  no  rise  in  the  body  temperature  has  been  observed  in  these  experiments, 
except  in  a  few  catarrhal  cases  mentioned,  it  is  evident  that  the  temperature 
and  humidity  of  the  air  environment  has  been  well  maintained  below  the 
I'dint  at  which  they  begin  to  produce  objective  evidence  of  harmful  effect. 

Body  Weights. 

Losses  of  weight  may  be  computed  to  show  the  rate  of  loss,  either  per 
individual  or  per  unit  of  weight,  such  as  the  kilogramme  or  the  100  lbs. 

Pcmbre^"  says*,  referring  to  these  alternative  methods,  "  The  physio- 
logical unit,  it  cannot  be  too  often  insisted,  is  the  animal,  and  there  is 
some  danger  of  misunderstanding  when  the  results  are  always  expressed 
ill  terms  of  1  kilogramme  of  body  weight.  The  ratio  of  surface  to  mass  is 
iu  the  case  of  warm-blooded  animals  a  much  more  important  factor."  So 
far  as  the  comparison  between  gas  and  electricity  is  concerned,  the  danger 
here  indicated  would  have  been  minimised  by  the  system  pursued,  of 
subjecting  the  same  men  alternately  to  both  lights,  but  an  error  might 
iiave  crept  into  the  comparisons  of  the  results  obtained  on  particular 
evenings,  if  the  men  on  one  occasion  had  been  heavier  or  lighter  than 
those  on  another. 

The  records  for  the  first  three  weeks  were  accordingly  analysed,  iu 
order  to  ascertain  which  mode  of  computation  was  more  apjdicable  to  the 
|)resent  case.  During  this  ])eriod  8  men  were  under  observation,  and  of 
these  it  was  found  that  4  weiglied  over  and  4  under  i'J  stone  each. 

The  recoi;ds  for  the  two  sets  of  men  were  tiierefore  separated  witii  the 
followinii  result : — 


Meu  orer  9}  Hour. 


Men  under  9i  iiicna. 


Average  weit^lit  per  mau 

Number  of  runs    

AveniRe  length  of  run 

Total  initial  weif^lit 

„     final         

„       loss  „ 

Average  loss  per  man  per  hour 

„        „      „  100  lbs.  per  hour... 


137-8  Iba. 

35 

3«  hrs. 

4824-44  Ibe. 

4810-Bu    „ 

13-79   „ 

•116    „ 

-083    „ 


122-4  lbs. 
42 

3-44  hrs. 

5140;{7  Ibg. 

i'-lLMlft    „ 

10-22    „ 

-112    „ 

•091    ,. 


•  Recent  Advance!)  in  Phyaiology,  p.  491. 
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It  will  be  seen  that  the  hourly  loss  per  man  is  thus  much  more  nearly 
uniform  than  that  per  100  lb.     Pembrey's  observation  is  thus  confirmed. 

During  the  whole  period  of  the  investigations  at  the  beginning  and  end 
of  each  evening  all  heavy  clothing  and  pocket  contents  were  removed. 
The  results  prior  to  January  24th  are  given  on  page  112,  and  show  that 
the  aerial  loss  was  equal  to  '113  lb.  per  man  per  hour  or  at  the  rate  of 
2 "72  lb.  per  24  hours.  The  loss  due  to  the  difference  in  the  weight  of  the 
oxygen  inspired  and  the  carbonic  acid  expired  is  not  great  and  probably 
does  not  exceed  -2  lb.  This  leaves  2'r)  lbs.  for  water  lost  by  respiration  and 
sweat.  Trentz  and  Schumberg  give  for  men  at  rest  the  figure  of  2'0l!  lbs. 
per  day  which  is  increased  by  hard  physical  work  to  G'27  lbs.  After 
January  24th  the  bladder  was  emptied  each  time  and  identical  conditions 
were  observed  in  the  first  and  second  weighings.  It  was  not  considered 
necessary  to  correct  for  the  difference  of  weight  from  moisture  absorbed  by 
clothing  as  this  is  well  known  to  be  small. 

The  total  average  loss  for  each  night  was  calculated  into  average  loss 
per  man  per  hour. 

Between  January  24th  and  March  1st  the  maximum  loss  under  gas 
was  0'41(3  lb.,  and  under  electric  light  0'458  lb.,  the  minima  were  respec- 
tively 0'225  lb.  and  O'lSD  lb.,  and  the  mean  average  loss  was,  for  gas 
0"304  lb.,  and  for  electric  light  0*292  lb.  per  man  per  hour. 

After  the  room  was  divided  (March  7th  to  2iSth)  the  maximum  under 
gas  light  reached  0'398  lb.,  and  under  electric  light  0-418  lb.,  while  the 
minima  were  0'220  lb.  and  0'243  lb.  respectively.  The  averages  are 
practically  the  same  as  in  the  first  series,  being  0"305  lb.  with  gas  and 
0'302  for  electricity.  The  details  are  given  in  the  Appendix  7  and  8, 
pp.  131,  132. 

Mental  Fatigue. 

The  expression  mental  fatigue  here  means  that  a  person  who  is  so 
fatigued  has  less  ability  to  perform  mental  work;  that  is  to  say,  in 
doing  work  he  will  perform  it  with  less  accuracy  and  with  greater  loss  of 
time,  although  he  is  still  well  within  the  limits  of  his  power  to  work. 

Environment  has  much  to  do  witli  the  proihiction  of  fatigue,  and  it  is 
probable  that  the  cause  of  the  affection  of  the  afferent  nerves  in  general 
may  be  brought  about  by  the  state  of  the  blood  imparting  or  not 
imparting  that  which  is  required  by  the  tissues. 

To  test  this,  sums  in  addition  were  set  at  the  beginning  and  end  of 
each  evening's  investigation.  Usually  ten  subjects  took  part  in  this  test, 
the  time  occupied  by  eacli  in   performing  his  task  was  accurately  taken, 

VOL.  XXIX.      KO.  'J.  H 


114  Relative  Hygienic    Values  of  Gas  and  Electric  Lighting. 

and  the  difference  in  time  occupied  counted  as  gain  or  loss  ;  similarly  the 
number  of  errors  made  were  counted ;  if  they  were  less  in  the  first 
calculation  than  in  the  second  the  difference  was  taken  as  a  loss,  while  if 
they  were  less  in  the  second  than  in  the  first  it  was  counted  as  a  gain. 
If  the  task  was  equally  performed  on  each  occasion  both  as  regards  time 
and  number  of  errors,  it  was  not  considered  that  any  fatigue  had  been 
experienced. 

This  test  was  applied  on  lo  different  nights  in  the  divided  room. 

The  number  of  sums  calculated  in  a  gas-lit  room  was  65  and  in  an 
electric  54  between  March  7th  and  28th.     Tiie  results  are  as  follows: — 

In  Time. 

Neither  loss  nor  gain            ...  Gas,    8          ...  Electricity,  15 

Gains  in  minutes  and  seconds  „     34' 46"  ...  „           34' 10" 

Losses      „                    „       ...  „     22' 25"  ...  „           18'   8" 

In  Errors. 

Neither  gain  nor  loss  in  result  Gas,  13         ...  Electricity,     7 

Increase  in  errors      ..           ...  ,,70        ...  „            72 

Decrease       „            ...         ...  „     2(5        ...  „            51 

Correct  results           ...         ...  .,14        ...  „              8 

Now  it  will  be  seen  from  these  figures  that  so  far  as  mental  ability  to 
perform  work  is  concerned,  those  who  made  an  equal  number  of  errors  in 
their  first  and  last  calculations  stood  at  the  same  level  of  mental  ability 
on  both  occasions,  and  should  therefore  be  added  to  tliose  who  on  both 
occasions  did  the  work  correctly,  so  that  the  total  under  gas  light  who 
showed  no  mental  fatigue  really  equalled  twenty-seven,  as  against  electric 
light  fifteen. 

On  the  other  hand  the  gain  in  making  less  errors  must  be  taken  as  the 
difference  between  the  los.ses  and  gains  in  each  case,  wliicii  shows  that 
under  gas  light  the  increase  in  errors  was  44  as  against  21  for  electric 
light,  thus  making  23  in  favour  of  electric  light. 

With  reference  to  speed,  detlucting  the  losses  from  the  gains,  we  have 
in  tlie  case  of  gas  light  an  improvement  equal  to  12  mins.  21  sees,  as 
against  IG  mins.  2  sees,  with  electric  light.  This  shows  in  favour  of 
electric  light  3  mins.  41  sees.,  while  8  under  gas  light  and  15  tinder 
electric  light  indicated  no  signs  of  fatigue. 

It  should  be  mentioned  that  accuracy  is  more  imi)ortant  than  speed. 
Fatigue  first  .shows  it-self  not  by  losing  pace,  but  by  irregularity  and  the 
loss  of  power  to  co-ordinate.  The  loss  of  pace  only  becomes  manifest 
later.      Mesides  this,  practice  in  ])erforniing  any  function  certainly  means 
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gain  of   time,  before  gain  of  dexterity  and  refinement  of    perception  in 
performing  work  is  seen. 

The  conclusion  is  that  there  was  a  general  improvement  in  speed  under 
both  conditions,  due  to  tlie  fact  that  the  subjects  engaged  were  restino-  in 
the  interval. 

Impression  on  Senses. 
It  has  already  been  noticed  in  this  investigation  that  tlie  Nicloux  test 
for  carbon  monoxide  records  the  presence  of  this  gas  in  the  air  long  before 
any  smell  of  coal  gas  is  perceptible. 

In  most  of  the  investigations  on  ventilation  in  recent  years,  the  sense 
of  smell  as  well  as  the  general  impression  on  the  senses  has  held  a  place 
as  a  physiological  test  of  the  purity  of  the  air.  Olfactory  perception  can 
be  far  more  sensitive  than  the  most  delicate  chemical  tests,  and  might  be 
able  to  detect  a  difference  attributable  to  the  mode  of  lighting  which  had 
not  been  otherwise  indicated. 

On  five  different  occasions  this  test  was  carefully  carried  out,  nine  persons 
in  all  giving  their  opinion.  Every  care  was  taken  so  that  no  suggestion 
should  be  made  by  one  to  influence  the  opinion  of  another.  Before  anybody 
was  allowed  to  enter  the  room  the  gas  and  electric  lights  were  both  turned 
on,  though  only  one  or  the  other  had  been  kept  aligiit  from  three  to  twelxe 
hours  in  the  closed  room  previously,  gas  light  on  four  occasions  and 
electric  light  on  one  only.  Fifteen  opinions  were  given  as  "  doubtful," 
i.e.,  they  could  not  detect  by  their  sense  of  smell  or  general  sensation  that 
gas  had  been  burning ;  eight  opinions  were  recorded  that  gas  had  been 
burning  and  were  correct ;  while  two  were  of  opinion  that  electricity  had 
been  employed  as  tlie  illuminating  agent,  which  was  also  correct. 

It  would  appear  from  this  that  no  change  can  have  been  produced  in 
the  air  of  the  room  sufficient  to  affect  so  delicate  a  sense  as  smell  with 
any  degree  of  certainty,  although  each  person  giving  an  opinion  had  been 
requested  to  sniff  the  air  through  the  nose,  as  well  as  to  inhale  it  through 
the  mouth,  and  to  endeavour  to  detect  any  change  between  the  air  of  the 
room  and  the  outside  air  which  might  indicate  gas  as  having  been  burnt. 

Time  Reaction. 

A  time  reaction  apparatus  was  used  for  testing  the  interval  required 
for  muscle  to  respond  to  ''  will  force."  The  Page's  electric  reed  employed 
vibrated  104  times  per  second;  and  a  Pfeil's  electric  signal  (set  in  motion 
by  a  dry-cell  battery)  marked  the  time  interval,  which  was  recorded  on  a 
revolving  drum  covered  with  carbon  paper  and  driven  by  a  small  motor. 

The  subject  was  placed  so  that  his  back   was  towards  the  apparatus 
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and  his  hand  on  a  switch  in  the  electric  circuit ;  the  drum  being  in  naotion 
the  operator  switched  on  the  current,  so  that  the  vibrations  of  the  tuning- 
fork  begin  to  be  recorded  on  the  drum. 

The  subject  hearing  the  click  of  the  operator's  switch  acted  upon 
another  switch  which  instantly  cut  off  the  current.  Tlie  interval  of  time 
is  thus  shown  by  the  number  of  vibrations  recorded  on  the  dram,  and  by 
counting  these  the  exact  time  required  by  the  subject,  between  the  time 
of  his  recognition  of  sound  and  his  action,  was  calculated  in  decimal  parts 
of  a  second. 

Observations  at  5.30  and  it. 30  were  made  on  nine  evenings  between 
March  18th  and  28th,  eight  subjects  being  taken  on  each  occasion,  the 
results  showed  a  very  slight  slowing  down  of  the  velocity  of  the  trans- 
mission of  nerve  force  at  the  end  of  the  evening,  both  under  gas  and 
electric  light,  the  change  of  illumination  making  no  ajtpreciable  difference. 

Ophthalmic  Wokk. 

In  an  investigation  connected  with  artificial  lighting,  it  is  obvious  that 
one  of  the  most  important  lines  for  research  will  be  that  one  which  is 
<lirectcd  to  deterniine  the  effect  of  the  light  employed  upon  the  organ 
which  transmits  it  to  the  lirain.  To  arrive  at  a  reliable  conclusion,  an 
examination  of  sufficient  subjects  to  eliminate  accidental  error  was  made 
-on  each  evening  during  the  time  the  general  medical  and  physical  data 
were  being  collected. 

After  careful  consideration  it  was  decided  that  it  was  compulsory  to 
limit  the  inquiry  to  eye  fatigue  tests,  though  it  is  worth  while  to  point  out 
tiiat  a  more  extended  line  of  research,  including  a  determination  of  the 
variation  in  the  power  of  judging  and  comparing  colours,  and  its  con- 
comitants, would  be  of  the  utmost  utility,  since  in  many  occupations  the 
choice  between  gas  and  electricity  as  an  illuminant  might  be  governed  by 
such  considerations. 

In  order  to  test  the  variation  in  the  different  kinds  of  fatigue 
experienced  by  the  eye  foui-  series  of  tests  were  arranged,  and  *i'2^  different 
observations  were  made  between  March  7th  and  27th,  and  these  are 
referred  to  as  follows ; — 

1.  The  Perception  Test,  deterniiiied  by  recording  the  visual  acuity  at 
the  commencement  of  the  evening  and  three  hours  after,  on  Snellin's 
types  at  a  distance  of  six  metres. 

2.  The  Orbicular  Muscle  Test  gave  the  amplitude  of  convergence  as 
ascertained  by  noting  the  strongest  prisms  that  could  be  overcome,  bases 
up,  down,  and  out  and  in  at  the  same  distance.     Tlie  unit  of  measurement 
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is  the  degi'ee  prism,  and  the  figures  give  the  difference  in  degrees  before 
and  after. 

3.  The  Accommodative  or  Ciliary  Muscle  Test  recorded  the  punctum 
proximum  witli  the  standard  type  at  the  beginning  and  end  of  the 
exposure  to  light  for  three  hours. 

4.  The  Retinal  Test  denoted  the  change  in  the  light  perception  after 
three  hours  as  measured  by  the  difference  in  the  number  of  opal  glasses 
(1  sq.  ft.  to  1  lb.)  through  which  the  subjects  saw  light  from  a  standard 
candle  at  1  metre  from  the  eye. 

It  must  be  borne  in  mind  that  these  calculations  merely  show  the  gain 
or  loss  especially  observed  in  each  person  subjected  to  the  test,  and  have  no 
reference  to  the  question  whether  each  individual  possesses  sight  above  or 
below  the  normal,  nor  would  the  figures  be  the  same  if  the  same  sights 
were  tested  under  some  other  illuminant.  The  results  are  relative,  how- 
ever, with  regard  to  gas  and  electricity,  the  tests  having  been  made  under 
identical  conditions  for  each  light,  and  so  are  perfectly  reliable  for  the 
particular  purpose  of  comparison. 

The  general  results  of  the  investigation  on  sight  are  summed  up  in  tlie 
following  condensed  table,  from  which  it  will  be  seen  that  under  gas  light 
there  were  eight  gains  and  only  two  losses  of  visual  ability,  whereas  under 
electric  light  there  were  only  six  gains  against  four  losses  on  the  same  ten 
subjects,  and  in  the  preferential  column  the  advantage  for  gas  accrues  to 
seven  subjects  and  for  electric  light  to  only  three,  while  on  the  whole  ten 
subjects,  gas  appears  as  .54,  against  8'5  units  for  electric  light,  giving  a 
difference  of  45 '5  in  favour  of  gas. 

It  will  be  seen  that  the  sensitiveness  of  the  eye  to  light,  as  measured 
in  the  perception  test,  is  diminished  very  markedly  after  exposure  to  the 
electric  light,  whilst  no  corresponding  effect  is  noticeable  after  the  eye 
has  been  subjected  to  gas  light. 

The  power  of  co-ordinating  and  using  the  motor  muscles  of  the  eyeball 
recorded  in  the  orbicular  muscle  tests  was  diminished  to  a  greater  extent 
after  subjection  to  electric  than  to  gas  light.  It  was  found  also  that  the 
ciliary  muscles  of  the  eye  are  more  accommodative  after  three  hours' 
exposure  to  the  light  of  50  candles  derived  from  the  Darwin  incandescent 
gas  lamps  than  to  a  similar  amount  of  illumination  produced  by  the 
incandescent  carbon  filaments.  The  acuity  of  vision  measured  by  the 
retinal  test  again  shows  that  the  optic  nerve  or  centre  was  more  susceptible 
in  the  case  of  the  gas  illumination. 

The  total  advantage  accruing  to  the  individuals  examined  shows  that 
there  were  only  two  small   gains  under  electric  light,  while  there  were 
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eight  considerable  gains  with  the  gas  light.  Adding  up  all  the  advantages 
gained  by  the  10  subjects  they  stand  as  79'3  to  3'5,  leaving  a  difference  in 
favour  of  gas  of  75'8  units,  which  gives  an  average  gain  of  7"58  units 
per  man. 

It  will  be  seen  that  all  the  results  point  strongly  in  the  same  direction, 
namely,  that  gas  light,  as  used  in  these  experiments,  is  less  fatiguing  to 
the  eye  than  electric  light.  The  consistent  character  of  the  results  is  very 
satisfactory,  but  in  view  of  the  great  importance  of  the  subject  further 
tests,  conducted  under  conditions  more  favourable  for  ophthalmic  work, 
would  seem  to  be  desirable. 


GENERAL   SUMMARY. 

1.  The  whitewash  on  the  walls  of  the  room  was  able  to  absorb  all  the 
sulphur  products  of  the  gas-burning  for  a  period  much  beyond  the  in\-esti- 
gation  :  the  jiower  would  not  be  exhausted  for  twenty-five  years. 

2.  The  gas  and  electric  burners  and  supply  were  arranged  to  be  of 
normal  type,  with  an  ordinary  good  and  equal  illumination.  The  experi- 
ments were  alternated  from  room  to  room,  in  order  to  neutralise  any 
difference  there  might  be  in  the  characteristics  of  the  two  rooms ;  and  in 
order  to  accentuate  any  effects,  the  ventilation  was  mostly  restricted  to  an 
average  of  2,000  c.f.  ])er  hour. 

3.  The  changes  in  the  air  of  the  room  by  the  human  contributions  far 
exceed  those  by  either  illuminant. 

4.  Carbonic  acid  per  se,  in  quantities  up  to  50  parts  per  10,000,  even 
when  of  respiratory  origin,  is  not  responsible  for  any  physiological  effects. 

5.  Although  gas  combustion  originally  develops  more  heat  than 
electricity  does,  it  was  found  that  the  final  result  was  equalised  by  the 
following  causes : — 

a.  The  gas-burners  gave  rise  to  stronger  air-currents  and 
invariably  produced  a  more  active  ventilation  and  diffusion  of  air 
than  electric  lights  ;  hence,  along  with  the  products  of  the  gas- 
burning,  the  exhalations  from  the  persons  present  were  more  rapidly 
removed. 

b.  The  ascending  currents  of  air  from  the  gas  lights  on  reaching 
the  ceiling  rapidly  parted  with  their  heat,  which  was  conducted  away 
by  the  rafters  and  joists. 

c.  The  electric  lamps  really  produced  more  heat  than  is  commonly 
credited  to  them. 
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This  seems  to  be  the  explanation  of  the  unexpected  result  that  the 
averaffe  temperature  of  the  rooms  was  practically  the  same  under  either 
illuminant,  and  that  the  electric  light  did  not  show  the  superiority  in 
coolness  usually  claimed. 

6.  The  relative  humidity  of  the  air  was  in  general  70  to  7/)  per  cent, 
during  the  experiments,  and  was,  therefore,  such  as  the  best  authorities 
have  laid  down  as  most  agreeable.  On  the  score  of  humidity  the  use  of 
either  illuminant  is  therefore  consistent  with  correct  hygienic  conditions. 

7.  Determinations  of  the  organic  matter  in  the  air  of  the  rooms  showed 
that  :— 

a.  The  amount  was  very  small  and  required,  for  oxidisation,  4  to 
18  parts  by  weight  of  oxygen  per  million  volumes  of  air. 

h.  It  increased  in  quantity  in  3  hours  in  au  electrically-lit  room 
in  which  persons  were  present,  therefore  it  was,  for  the  most  part,  a 
respiratory  product. 

e.  Nineteen  hours'  gas  burning  in  a  room  without  occupants  also 
gave  fairly  constant  and  comparatively  high  values. 

d.  There  were  thus  two  kinds  of  organic  matter,  parallel  to  the 
two  kinds  of  carbonic  acid,  from  respiration  and  combustion. 

e.  A  great  part  is  due  to  organic  dust. 

/.  The  rise  in  the  coui-se  of  tlie  evening  was  less  with  gas  than 
with  electric  light,  probabl}-  because  the  organic  matter  proiluced  by 
persons  is  partially  destroyed  by  the  gas. 

!S.  That  no  appreciable  amount  of  unburnt  gas  was  present  in  the 
rooms  during  the  investigation  was  proved  by  delicate  tests  for  carbon 
monoxide,  which  is  a  constant  constituent  of  coal  gas.  Only  minute  traces 
were  found,  in  no  case  reaching  '01  parts  per  10,000. 

In  order  to  observe  the  physiological  effects  of  a  large  leakage,  three  of 
the  subjects  remained  in  one  of  the  rooms  while  8'fS  c.f.  of  gas  |)er  hour 
was  intentionally  escaping,  an  excessive  amount.  The  symptoms  were 
observed,  and  the  recovery.  The  inference  from  the  experiment  is  that 
in  any  quantity  of  gas  likely  to  escape  from  an  ordinary  leakage  there  is 
no  fear  of  any  immediate  danger  to  health. 

!•.  The  bacterial  contents  of  the  air  of  the  rooms  were  less  with  gas 
than  with  electricity,  owing  to  (a)  Cremation  of  the  organisms  in  the  gas 
flames;  (b)  Sterilizing  effect  of  the  sulphur  acids  from  the  gas ;  (c)  in- 
creased condensation  on  the  surfaces  removing  organisms,  together  with 
sulphur  products.  As  a  consequence  the  condensed  moisture  under  electric 
light  contained  a  number  of  living  organisms,  while  that  under  gas  was 
sterile. 
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10.  As  a  rule  the  Fulse  Rate  fell  in  the  interval  between  the  betrinning 
and  the  end  of  the  experiments,  and  a  greater  fall  occurred  after  the  room 
was  divided,  which  was  independent  of  the  source  of  light.  All  the  four  series 
were  almost  identical  at  the  end  of  the  evening  run,  and  although  a  slightly 
lower  rate  was  observed  in  both  periods  under  the  electric  light,  the 
figures,  as  a  whole,  prove  that  the  difference  in  the  mode  of  lighting  has 
no  influence  on  the  rate  of  the  pulse. 

11.  Respiration  frequency;  the  change  in  environment  due  to  the 
altered  condition  of  ventilation  and  density  of  population  occasioned  by  the 
division  of  the  room,  caused  a  greater  difference  in  the  respiratory  act 
than  change  in  the  mode  of  lighting. 

12.  There  was  an  apparent  increase  in  the  difference  of  the  Blood 
pressures  in  the  undivided  room  under  gas,  but  after  the  room  was  divided 
the  results  obtained  under  the  two  lights  show  no  marked  difference  on 
hfemanometric  readings. 

13.  Sphygmographic  tracings  and  blood  pressure  determinations 
indicated  generally  a  slight  rise  of  arterial  tone  under  both  kinds  of  light, 
but  there  was  more  general  improvement  under  gas  than  under  electricity. 

14.  There  is  no  physiological  difference  between  the  two  lights 
affecting  the  body  temperature,  although  this  factor  is  very  sensitive  to 
slight  alterations  in  the  temperature  and  humidity  of  the  room. 

15.  In  changes  of  hody  weight  the  influence  of  the  two  illaminants 
was  too  small  to  affect  the  result  either  way. 

16.  Calculations  set  to  10  persons  at  the  beginning  and  end  of  13 
evenings  to  ascertain  if  any  mental  fatigue  was  occasioned  by  either  mode 
of  illumination,  showed  that,  owing  to  the  subject  being  comparatively  at 
rest  in  the  interval,  a  general  improvement  occurred,  electricity  giving 
the  greater  average  gain  in  speed  and  also  in  accuracy.  The  results 
distinctly  proved  that  the  evening's  rest  had  done  more  good  on  the 
whole  under  electric  light  than  under  gas,  but  there  were  more  cases 
under  gas  in  which  no  change  took  place. 

17.  Tests  on  9  persons  on  5  different  occasions  after  the  gas  aiul 
electric  lights  had  been  burning  for  3  to  12  hours,  showed  that  neither 
had  affected  the  air  sufficiently  to  make  any  certain  difference  to  the 
sense  of  smell. 

18.  With  8  subjects  on  each  of  9  evenings,  there  was  a  very  slight 
slowing  down  of  the  velocity  of  transmission  of  nerve  force  at  the  close 
of  the  three  hours,  to  a  like  degree  under  gas  and  electric  light. 

19.  In  the  Ophthalmic  experiments  : — 

a.  The    sensitiveness    of   the   eye   to    light    as    measured    in    the 
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Perception  test  is  diminished  very  markedly  after  exposure  to  the 
electric  light,  while  no  corresponding  effect  is  noticeable  after  the  eye 
has  been  subjected  to  the  gas  light. 

b.  The  power  of  co-ordinating  and  using  the  motor  muscles  of  the 
eyeball  recorded  in  the  orbicular  muscle  tests  was  diminished  to  a 
greater  extent  after  subjection  to  electric  than  to  gas  light. 

c.  It  was  found  that  the  ciliary  muscles  of  the  eye  are  more 
accommodative  after  three  hours'  exposure  to  the  50-c.p.  light  from 
the  Darwin  incandescent  mantle  than  after  a  similar  exposure  to  a 
50-c.p.  electric  light. 

(l.  The  acuity  of  A-ision  measured  by  the  retinal  test  again  shows 
that  the  optic  nerve  or  centre  was  more  susceptible  in  the  case  of  gas 
illumination. 

e.  The  total  advantage  accruing  to  the  individuals  examined  shows 
that  there  were  only  two  small  gains  under  electric  while  there  were 
eight  considerable  gains  under  gas  light.  Adding  up  all  the  advan- 
tages gained  by  the  ten  subjects,  they  stand  as  79'3  to  3"5,  leaving  a 
difference  in  favour  of  gas  of  75'8  units,  or  an  average  gain  of  7'58 
units  per  man. 

General  Obseuv.vtioxs  on  the  Resilts  ov  the  Ixqiiuy. 

The  burning  of  gas  for  lighting  purposes  consumes  oxygen  and  is 
accom])anied  by  the  production  of  considerable  quantities  of  carbonic  acid, 
water  vapour,  and  other  substances,  and  of  twice  as  much  heat  as  results 
from  an  equal  illumination  by  electricity. 

If  the  gas  were  burnt  in  an  air-tight  box,  with  sides  of  some  non- 
conducting material,  the  oxygen  would  be  quickly  exhausted,  and  the 
products  would  accumulate  to  an  indefinite  extent. 

These  conditions  are  not  even  distantly  approached  in  any  actual  room, 
since  there  is  always  an  active  and  continuous  interchange  of  air,  and  heat 
is  freely  conducted  and  radiated  through  tlie  walls,  windows,  and  ceiling. 

By  reason  of  their  massive  construction,  the  rooms  used  for  these 
experiments  were  more  nearly  air-tight  than  any  ordinary  living  room  is 
likely  to  be,  the  rate  of  ventilation  tin-ough  the  walls  being  only  one-half 
of  tliat  noted  by  Pettenkofer  in  his  own  house.  Notwithstanding  this, 
and  the  s|)ecial  j)recautions  taken  to  prevent  the  ingress  of  further 
air,  the  composition  of  the'air  under  gas  illumination  showed  no  marked 
difference  from  that  under  electricity,  and  the  condition  of  the  room  as 
regards  heat  was  practically  the  same  un<ler  both  illuniinants. 
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With  natural  ventilation  the  proportion  of  carbonic  acid  in  the  air  was 
practically  identical  for  both  illuminants. 

The  ventilating  effect  of  the  gas  burners  has  thus  proved  competent  to 
carry  off  the  whole  of  their  products,  or  an  equivalent  amount  of  the  pro- 
ducts of  respiration. 

It  is  therefore  not  surprising  that  the  search  for  the  physiological 
effects  of  lighting  by  gas  has  been  in  the  main  a  fruitless  one. 

The  fifteen  men  have  been  subjected  on  more  than  fifty  occasions  to 
some  6,000  tests  of  the  kind  best  calculated  to  detect  anj-  such  falling-off 
in  condition  as  might  be  expected  to  take  place  under  either  mode  of 
illumination.  The  results  of  these  tests  have  been  carefully  examined 
and  averaged,  and,  with  few  exceptions,  they  absolutely  fail  to  disclose  any 
measurable  difference  between  one  mode  of  lighting  and  the  other.  Not 
only  so,  but  in  no  case  do  they  show  any  deviation  from  any  normal 
conditions.  It  is  not  merely  that  the  changes  noted  were  well  within  the 
limits  of  accommodation.  If  this  were  all  it  would  be  a  very  poor  answer 
to  the  question  propounded,  for  it  would  obviously  be  unsatisfactory  that  a 
system  of  lighting  should  trench,  no  matter  how  slightly,  upon  that  power 
of  accommodation  on  whicli  the  body  depends  to  safeguard  it  in  the 
presence  of  adverse  influences.  Not  only  were  the  limits  of  accommoda- 
tion never  exceeded,  but  they  were  in  no  case  even  distantly  approached, 
and  the  conditions  which  the  physiological  tests  disclosed  were  in  all  cases 
entirely  satisfactory.  The  differences  found  between  the  two  lights  were 
so  small  as  to  be  absolutely  devoid  of  any  hygienic  significance  ;  they 
were,  in  fact,  much  less  than  those  that  are  constantly  produced  in 
healthy  subjects  by  slight  changes  in  their  condition  or  environment. 

Not  less  important  than  the  negative  indication  of  the  statistical 
results  is  the  fact  that  fifteen  men,  after  a  more  or  less  exacting  day's 
work,  were  confined  for  several  hours  each  evening  in  crowded  and  scantily 
ventilated  rooms  in  which  the  products  of  gas  combustion  or  the  heat  from 
electric  lighting  were  allowed  to  accumulate  to  an  extent  which  would 
hardly  be  possible  in  any  ordinary  living  room,  that  they  were  under 
continuous  medical  observation,  and  that  in  no  case  was  there  any  adverse 
influence  of  an}'  kind  whatever  exerted  by  the  lights  or  their  products. 
It  is  true  that  in  the  aritlimetical  tests  the  mistakes  at  the  end  of  the 
evening  exceeded  those  at  the  beginning,  but  from  a  pliysiological  point  of 
view  the  gain  in  speed  may  fairly  be  regai-ded  as  offsetting  the  loss  in 
accuracy.  It  was  found  also  by  the  very  delicate  optical  tests  employed 
that  some  slight  falling-off  in  visual  power  took  place  under  the  electric 
light.     Any  trouble  from  this  cause  could,  however,  be  effectually  guarded 
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against  bv  adopting  an  arrangement  of  lights  suitable  for  the  use  to  which 
the  room  is  to  be  pitt. 

There  may  be,  and  doubtless  are,  persons  so  peculiarly  constituted  as  to 
find  one  light  or  other  objectionable,  or  even  to  be  unable  to  tolerate  any 
artificial  light  whatever.  Such  cases  belong  to  the  domain  of  pathology 
rather  than  that  of  hygiene.  On  a  review  of  the  whole  of  the  facts 
collected,  it  may  be  said,  without  reservation,  that  there  is  nothing  in  either 
mode  of  lighting  which  is  incompatible  with  the  best  hygienic  conditions. 

The  main  conclusions  may  be  therefore  summed  up  as  follows : — 

(1)  Owing  to  the  better  ventilation  obtained  by  gas,  the  products  of 
combustion  are  not  found  in  the  air  in  anything  like  the  proportion  which 
might  be  expected,  the  temperature  and  humidity  in  an  occupied  room 
being  no  greater  than  when  the  room  is  lit  with  electric  light. 

(2)  Carbonic  acid  has  not  the  injurious  effect  whicii  was  formerly 
attributed  to  it,  but  considerable  rises  in  the  temperature  and  moisture 
content  of  a  room,  from  whatever  source,  do  have  a  prejudicial  effect  upon 
the  well-being  of  the  occupants.  Even  under  adverse  conditions  of 
ventilation  purposely  created  for  this  inquiry,  neither  the  temperature  nor 
percentages  of  moisture  in  the  room  reached  a  point  at  which  any  such 
effect  could  be  detected  by  any  of  tlie  recognised  physiological  tests. 

(3)  It  has  been  established  that  the  products,  viz.,  heat,  carbonic  acid 
and  moisture,  so  far  as  they  modify  the  health  of  the  occupants  of  a  room, 
are  derived  from  the  inmates  more  than  from  the  illumiuant,  and  that  a 
room  of  moderate  size  can  be  efficiently  lighted  by  gas  without  sensibly 
affecting  the  amount  of  these  three  factors. 

(4)  Whilst  undoubtedly,  it  is  important  to  ensure  adequate  ventilation 
in  domestic  rooms,  this,  with  present  methods  of  construction,  is  better 
ensured  the  smaller  the  room.  The  problem  of  securing  sufficient  ventila- 
tion in  public  rooms  of  a  larger  size  has  been  outside  the  scope  of  this 
inquiry. 

(5)  The  medical  conclusions  are  in  accord  with  those  arrived  at  from 
the  chemical  and  physical  data,  and  also  demonstrate  that  the  choice 
between  the  two  systems  of  lighting  does  not  depend  upon  hygienic 
considerations. 
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The  royal  sanitary  INSTITUTE 

RIVERS    POLLUTION. 

WITH     SPECIAL     REFERENCE    TO    THE     BOARD    PROPOSED 
BY    THE     ROYAL    COMMISSION. 

By    SIR    Vi^ILLIAM:     RAMSAY.     K.C.B.,     F.R.S., 
LL.D.,     i:>.Sc. 

Read  at  Sessional  Meeting,  London,  February  12th,   1908. 


THE  subject  of  the  pollution  of  our  rivers  has  occupied  the  attention  of 
the  Government  of  the  day  since  1843.  In  1843  a  Public  Health 
Act  was  passed ;  and  in  1857  a  Royal  Commission  was  appointed  to 
inquire  as  to  the  best  mode  of  distributing  the  sewage  of  towns.  The 
labours  of  the  Commission  lasted  till  1865,  when  it  issued  its  third  official 
report.  Its  life  was  eight  years.  In  1868  a  new  Commission  was 
appointed,  which  reported  finally  in  1874,  after  six  years'  life.  In  1884, 
1885,  and  1886  the  Metropolitan  Sewage  Commission  was  at  work  on  the 
rivers  Thames  and  Lea.  In  1898,  on  May  7th,  the  present  Commission 
was  appointed  :  it  has  published  four  reports,  and  a  fifth  is  on  the  stocks, 
and  will  soon  be  issued.  Since  the  earlier  Commission  sat,  bacterial 
methods  of  an  artificial  nature  had  been  introduced,  and  the  whole 
complexion  of  the  purification  of  sewage  was  changed.  This  was  largely 
due  to  Mr.  Warington's  researches  on  nitrification,  and  the  development 
of  Pasteur's  ideas  of  the  enormous  influence  of  bacteria  on  health  and 
disease. 

The  present  Commission  has  thus  existed  for  nearly  ten  years.  Of 
the  original  members,  only  three  remain  :  the  Chairman,  Lord  Iddesleigh  ; 
Colonel  Harding ;  and  myself.  Four  members  have  been  removed  by 
death  :  Sir  Richard  Thorne,  Dr.  Russell,  General  Carey,  and  Sir  Michael 
Foster;  others  have  resigned.  Our  Secretary,  Mr.  Willis,  is  still 
admii-able  and  efficient.     The  laboratory  staff,  though  changing  its  junior 
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members,  retains  its  senior  members,  Dr.  ^IcGowan,  Dr.  Houston,  and 
Mr.  Colin  Frve ;  Professor  Boyce,  now  Sir  Rupert  Boyce,  withdrew  some 
years  ago. 

During  these  ten  years,  the  whole  subject  of  sewage  purification  by 
land  treatment  and  by  artificial  means  has  been  very  carefully  studied, 
partly  in  special  works  lent  for  the  purpose,  partly  bj'  the  staffs  of  hii-ge 
cities,  with  whom  there  has  been  constant  and  friendly  relations ;  and 
partly  in  our  own  laboratories  at  Ealing,  Dorking,  Leeds,  and  London.  I 
do  not  intend,  on  this  occasion,  to  speak  of  any  of  the  special  methods  of 
sewage  disposal ;  descriptions  of  these  are  to  be  found  in  the  reports 
already  issued,  and  will  be  found  in  one  shortly  to  be  published.  Besides, 
I  have  myself  given  a  ciu'sory  sketch  of  our  work  in  a  paper  read  to  the 
Congress  of  Chemistry  at  its  meeting  at  Rome  in  190H,  a  translation  of 
which  has  been  published  in  appi'opriate  journals.  I  may  refer,  too,  to  a 
verj'  useful  digest  of  our  work  published  in  1005  by  Mr.  Arthur  J.  Martin 
(Van  Nostrand  &  Co.),  which,  in  a  masterly  manner,  gives  a  summary  up 
to  that  date.  I  wish  rather  to  insist  on  the  fact  that  the  whole  question 
of  sewage  disposal  has  grown  beyond  the  powers  of  a  Royal  Commission, 
that  it  is  intimately  connected  with  our  water  supply,  and  that  the 
Government  should  create  a  permanent  Board,  for  reasons  which  I  will 
now  proceed  to  explain.  I  shall  also  endeavour  to  sketch  the  functions 
of  such  a  Board. 

1.  There  can  be  no  finality  in  investigations  of  the  kind  which  we  \\a\c 
undertaken.  The  more  known,  the  more  one  realises  what  is  to  be  known. 
To  parody  Newton,  we  have  been  gleaning  a  few  alg;i!  from  the  surface  of 
sewage-tanks,  not  knowing  the  wealth  of  bacteria  still  uninvestigated  which 
the  tanks  contain.  It  is  true  we  have  ascertained  certain  general  truths, 
that  sewage  contains  bacteria,  sometimes  harmless,  sometimes  harmful ; 
that  on  exposure  to  air  some  of  these  develope  and  consume  the  organic 
matter,  converting  it  into  carbon  dioxide,  water,  nitrites  and  nitrates; 
that  if  excluded  from  air,  bacteria,  probably  of  a  different  kind,  certainly 
of  different  action,  alter  the  organic  matter,  producing  marsh-gas  and  car- 
bon dioxide,  and  changing  the  nature  of  the  complicated  matter  of  the 
sewage.  It  is  probable  that  the  sewage-matter  is  largely  attacked  by 
creatures  of  higher  function,  worms  and  the  like,  before  it  is  finally 
attacked  by  bacteria ;  but  of  this  we  know  practically  nothing.  We  have 
had  to  concern  ourselves  with  results  rather  than  with  modes  of  operation. 
The  life-history  of  all  these  creatures  is  almost  an  unexplored  field. 

Nothing  can  be  more  certain  than  that  an  advance  in  knowledge  useful 
to  man  has  been  made  by  a  careful  study  of  agents,  chemical,  physical  and 
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biological.  To  quote  oft-quoted  iustances :  it  was  Faraday  who  founded 
the  industry  of  modern  electric  appliances,  by  his  study  of  the  magneto- 
electric  machine ;  it  was  Perkin  who  founded  the  colour-industry,  by  his 
work  on  the  oxidation-products  of  aniline.  We  have  every  reason  to 
believe  that  persistent,  continuous  work  on  the  chemical  and  biological 
aspects  of  the  sewage  problem  would  yield  as  far-reaching  results.  For 
this  reason,  if  for  no  other,  a  permanent  laboratory  staff  should  be 
formed. 

2.  But  tliere  are  many  other  reasons.  There  are  at  present  certain 
Authorities  which  deal  with  certain  rivers.  The  Mersey  and  Irwell, 
and  the  West  Riding  of  Yorkshire  Rivers  Boards,  the  Conservancies 
of  the  Thames  and  the  Clyde  are  instances  in  point.  It  is  necessar'y 
that  an  Authority  should  have  jurisdiction  over  the  whole  course  of  a 
river.  Who  is  to  say  when  pollution  is  first  introduced  1  What  is  the 
use  of  a  Local  Authority,  whose  jurisdiction  lies  well  down  a  stream, 
purifying  its  sewage  to  turn  it  into  a  river  much  more  foul  than  the  puri- 
fied sewage  effluent?  We  must  have  more  Rivers  Boards.  An  estimate 
would  show  that  some  fifteen  must  be  created. 

The  functions  of  these  Boards,  however,  should  not  cease  when  the 
rivers  under  their  charge  are  fairly  pure  :  they  should  have  control  of  the 
local  water  supply.  It  is  they  who  should  know  the  risks  of  contamination, 
and  should  have  means  at  their  disposal  to  prevent  it. 

Such  local  Rivers  Boards,  however,  must  necessarily  be  composed  of 
local  men.  Many  of  these  must  of  necessity  be  manufacturers,  who  them- 
selves produce  trade  effluents.  The  disposal  of  such  effluents  in  the 
sewage-plants  may  or  may  not  be  feasible.  And  disputes  have  frequently 
arisen  between  Local  Authorities  and  such  members  of  Rivers  Boards  as 
regards  the  disposal  of  their  refuse.  In  many  cases  the  contention  that, 
as  such  manufacturers  pay  a  very  large  share  of  the  rates,  they  should  not 
be  made  to  pay  more  for  the  disposal  of  their  refuse,  has  a  certain  measure 
of  justification.  Should  a  dispute  occur,  the  only  remedy  now  is  a  Court  of 
Law,  with  its  slow  procedure,  its  professional  witnesses  on  both  sides,  and 
its  heavy  costs.  In  one  case,  the  cost  of  such  a  dispute  (a  trivial  one  at 
first)  was  £8,000. 

Again,  it  may  happen  that  a  new  or  an  enlarged  water  supply  is 
necessary.  The  water  company  suggests  a  supply ;  the  Local  Authority 
doubts  its  purity.  The  recent  case  at  Great  Yarmouth  and  Lowestoft 
is  a  case  in  point.  The  water  company  desired  to  increase  its  supply 
from  the  River  Bure  ;  the  town  considered  that  supply  contaminated. 
After  two  years'  parliamentary  litigation,  in  wliicli  the  question  was  debated 
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twice  before  a  committee  of  the  Lords,  and  twice  before  a  committee  of 
the  Commons,  the  matter  was  compromised  by  the  water  company 
puttini^  in  a  few  settling  tanks,  of  a  few  hundred  pounds  value.  Two 
years  had  been  wasted,  and  I  suppose  £10,000  spent ;  and  after  all,  the 
water  company  would  have  been  willing  to  meet  the  town  at  the  A'ery 
beginning. 

Agjiin,  it  may  happen  that  the  drains,  though  capable  of  disposing  of 
domestic  sewage,  are  not  large  enough  to  deal  with  trade  effluents.  The 
manufacturer  has  no  facilities  for  purifying  his  effluent,  besides  any 
purification  which  he  might  effect  would  not  be  nearly  so  complete  as  if 
his  effluent  were  to  be  treated  by  one  of  the  bacterial  methods,  now 
common.  What  is  to  be  done?  Who  is  to  pay  for  the  extra  sewers'? 
If  decided  on  by  the  local  Rivers  Board,  the  manufacturer  may  be  inclined 
to  charge  them  with  partiality;  or  it  may  happen  that  the  interest  of 
those  on  the  Board  is  to  keep  matters  in  statu  i/tio,  and  the  river  runs  on, 
unpurified. 

Such  are  the  problems  which  face  Rivers  Boards.  Those  which  exist 
are  on  the  whole  very  efficient,  and  have  done  much  to  improve  their  water 
courses ;  but  such  difficulties  as  I  have  mentioned  do,  and  must  necessarily 
arise. 

3.  For  the  reasons  given  (continuous  investigations  as  regards  pure 
effluent  and  pure  water;  control  over  Rivers  Boards  as  to  the  standard  of 
their  work  ;  and  judicial  functions,  in  settling  disputes  out  of  court)  the 
Commission  has  recommended  the  creation  of  a  Central  Authority  for  the 
wliok-  of  the  kingdom,  with  its  office  and  laboratories  in  London. 

Its  functions  would  be  : 

1.  To  continue  the  investigation  of  all  processes  for  disposing  of 

sewage,  and  to  report  from  time  to  time. 

2.  To  ])ay  visits  (through  inspectors)  to  the  various  local  Rivers 

Boards,  and  help  them  with  advice.  Indeed,  the  most 
thoroughly  friendly  co-operation  should  exist  between  the 
Rivers  Boards  and  the  Central  Authority. 

3.  To  act   as   a   court  of    appeal,    so   that    in    case   of    dispute 

between  a  Local  Authority  and  a  local  Rivei-s  Board,  the 
decision  of  the  Central  Authority,  after  due  investigation 
liy  its  own  experts,  with  evidence  from  both  sides,  should  be 
final,  and  should  carry  with  it  the  weiglit  of  a  decision  by 
a  court  of  law. 

4.  I   have  omitted  to  put  forward  two  of  the  most  important  duties 
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which  would  fall  to   the   share  of  the   central  authority,  botli  of  which 
should  be  at  once  undertaken  : 

a.  The    Central  Authority   should   inquire  at  once,  and  should 

advise  the  Government  as  to  the  particular  Rivers  Boards 
which  must  be  created,  so  as  to  cover  the  whole  country. 

b.  The  Central  Authority  should  prepare  a  plan   whereby  the 

water  supply  of  the  whole  country  and  the  local  demands 
should  be  mapped  out.  This  is  so  essential  and  important, 
that  I  will  say  a  few  words  about  it. 

The  population  of  our  towns  is  ever  increasing.  The  water  supply, 
ample  at  present,  will  be  too  small  in  a  few  years,  unless  it  is  properly 
consen'ed. 

Now,  I  will  suppose  that  the  East  of  England  towns  find  tliat  local 
wells  and  rivers  are  insufficient  to  supply  them,  and  that  they  propose  to 
derive  a  supply  from  Wales.  This,  it  must  be  remembered,  is  an  ex- 
aggerated and  purely  supposititious  case,  merely  intended  for  pm'poses  of 
illustration.  They  acquire  the  right  to  draw  water  from  some  Welsh 
lake.  Suppose,  for  the  sake  of  argument,  that  the  town  of  Birmingham, 
say,  does  not  oppose ;  then,  in  twenty  years'  time,  when  Binningham  has 
grown  still  larger,  its  water  supply  becomes  inadequate.  It  is  on  the 
direct  line  of  the  East  Anglian- Welsh  pipes ;  but  it  cannot  avail  itself  of 
them.  It  is  much  more  likely  that  Birmingham  would  oppose,  and  that 
costly  law-suits  would  be  the  result. 

It  is  so  obviously  to  the  public  advantage  to  have  a  complete  survey  of 
the  water  supplies  available  considered  in  relation  to  the  needs  of  the 
various  localities,  that  the  case  hardly  admits  of  argument.  An  expert  in 
such  matters  (rainfall,  etc.)  should  form  part  of  the  staff  of  the  Central 
Authority,  whose  business  it  should  be  to  prepare  such  a  sm'vey,  with  the 
help  of  his  colleagues,  and  with  information  supplied  by  the  Rivers 
Boai'ds. 

One  word  in  conclusion.  Such  a  Central  Authority  would  not  involve 
the  country  in  much  expense:  at  a  liberal  estimate,  £1(1,000  a  year  would 
suffice,  at  present,  and  (so  far  as  can  be  foretold)  for  many  years  to  come. 

I  may  also  remind  you  of  the  successful  working  of  the  Alkali  Act, 
and  of  the  enormous  use  which  the  inspectors  have  pi-oved,  both  to  the 
public  and  to  manufacturers.  These  gentlemen  are  not  supposed  to  offer 
official  advice  to  manufacturers.  But  they  pass  on  to  one  manufacturer  the 
knowledge  that  to  dispose  of  such  or  such  a  nuisance  so  and  so  may  be 
consulted.     The  removal  of  the  nuisance  is  often  accompanied  by  a  profit 
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to  the  manufacturer.  I  can  conceive  of  the  chemists  and  inspectors  of  the 
Eivers  Boards  fulfilling  a  similar  function.  Suppose  A.  wants  a  scheme 
for  sewage  disposal.  The  inspector,  knowing  the  local  circumstances, 
directs  A.'s  attention  to  B.'s  plan,  which  will  be  least  costly,  and  best  suited 
to  his  requirements.     In  this  manner  much  good  would  be  done. 

It  is  common  knowledge  that  Mr.  John  Burns,  the  President  of  the 
Local  Government  Board,  has  given  a  verv  favourable  reception  to  a 
deputation  from  the  British  Science  Guild,  who  waited  on  him  to  lU'ge  the 
creation  of  a  Central  Authority.  A  Bill  has  been  drafted,  and  it  is  hoped 
that  it  will  become  law  this  session.  It  is  my  object  to  ask  you  to  do  all 
in  your  power  to  influence  public  opinion  in  its  favour. 

The  members  of  the  Commission,  alas  I  are  not  eternal :  they  have 
worked  for  ten  years  in  the  public  service,  and  they  would  like  to  see 
their  work  carried  on  in  such  a  manner  as  most  to  benefit  our  countrv. 


Excerpt  from  Third  Report  (1903)  of  Royal  Commission  on 
Sewage  Disposal. 


II.— THE   NEED   OF   SETTING  UP  A   CENTRAL  AUTHORITY. 
The  Settlement  or  DnrEEEXCES  betweex  Iax?al  .\rTUoniTiES 

AXD    M\NXKACrVRERS. 

40.  In  an  earlier  section  of  this  Report  we  have  referred  to  the  necessity  of 
proriding  machinery  for  the  settlement  of  differences  between  local  authorities 
and  manufacturers. 

The  chief  questions  upon  which  differences  may  arise  aiv  the  foll()\\  ini»  : — 
1.  The  refusal  of  a  local  autliority  to  allow  a  particular  trade  effluent  to 

enter  their  sewers. 
'2.  The  refusal  of  a  local  authority  to  construct  or  enlarge  sewers  for  the 
purpose  of  a  particular  manufactory. 

3.  The  question  of  varying  general  regulations  as  to  pivliminary  treatment 

by  the  manufacturer. 

4.  The  amount  of  the  special  charge  to  be  imposed  on  the  manufacturer. 
.">.  The  removal  of  sludge. 

41.  We  have  taken  a  considerable  amount  of  evidence  as  to  the  means  which 
should  be  adopted  for  settling  these  differences. 

•  •••»• 

C'ENTR.\L   DEPART.MKNT   ESSENTIAL. 
44.  In  cmr  opinion  a  properly  equipi)ed  Central  Authority  is  essential,  and 
we  unhesitatingly  recommend  the  civation  of  such  an  Authority. 
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In  the  interests  of  river  purification  as  well  as  of  the  trade  of  the  countrv 
we  consider  it  is  of  the  higliest  importance  that  the  changes  in  the  law  which  we 
have  recommended  should  be  made.  But  these  changes  would  not  in  our  opinion 
be  of  much  use  apart  from  the  creation  of  a  Central  Authority  for  the  determin- 
ation of  differences  between  the  local  authority  and  the  manufacturer. 

If  the  settlement  of  these  differences  be  left  to  the  ordinary  Courts, 
differential  treatment  of  manufacturers,  with  all  the  objections  to  it.  will  be 
certain  to  continue. 

45.  The  Central  Authority  should  have  the  following  permanent  chief 
officers : — 

1.  An  Administrative  Head. 

2.  A  Bacteriologist  having  special  know  ledge  of  the  bacteriology  of  sewage, 

trade  effluents  and  water  supply. 

3.  A  Chemist  having  special  knowledge  of  the  chemistry  of  sewage,  trade 

effluents  and  water  supply. 

4.  An  Engineer  having  a  special  knowledge  of  geology  and  water  supply. 
It  should  also  be  provided  with  a  laboratory. 

46.  The  officers  of  the  Central  Authority  must  be  clothed  with  the  necessary 
powers  to  conduct  inquiries,  to  call  witnesses,  to  enter  premises  to  take  samples 
of  the  trade  effluent,  and  generally  to  do  such  acts  as  are  necessary  for  the 
projier  performance  of  their  duties. 

47.  At  any  inquiries  which  may  be  held  neither  Counsel  nor  e.xpert  witnesses 
should  be  heard  except  with  the  special  permission  of  the  Central  Authorit}'. 

48.  The  work  of  the  Central  Authority  will  be  so  intimately  connected  witli 
the  work  of  the  Local  Government  Board  that  it  will  be  desirable  to  make  it  a 
new  department  under  the  Local  Government  Board  rather  than  an  entirely 
separate  department. 

49.  Certain  witnesses  expressed  the  fear  that  the  decisions  might  be  less 
speedy  if  the  Authority  were  placed  under  the  Local  Government  Board  than 
they  would  be  if  an  entirely  separate  department  were  constituted.  This 
objection,  however,  does  not  seem  to  us  to  be  valid.  We  can  scarcely  assume 
that  the  work  will  be  regarded  as  less  important,  and  therefore  that  the  staff 
will  be  less  adequate,  merely  because  the  Authority  is  attached  to  the  Local 
Government  Board. 

50.  We  share  the  desire  that  differences  which  are  referred  to  the  Central 
Authority  should  be  speedily  dealt  with,  but  it  may  be  well  to  point  out  that 
some  of  the  questions  which  will  have  to  be  determined  cannot  properly  be 
decided  without  careful  investigation,  that  at  present  a  decision  in  the  Law 
Courts  is  only  arrived  at  after  long  and  expensive  proceedings,  and  that, 
although  we  think  that  much  of  the  existing  delay  and  expense  will  be  avoided 
by  the  adoption  of  our  recommendations,  it  will  not  be  possible  in  all  cases  to 
arrive  at  speedy  decisions. 
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It  will  be  obvious,  too,  that  at  the  commencement  of  the  operation  of  the 
new  scheme  delays  must  needs  arise  which  will  subsequently  be  avoided. 


61.  The  Central  Authority,  which  we  ha\e  recommended  should  be  set  up 
for  the  determination  of  diffei-ences  between  the  local  authorities  and  tiie 
manufacturers,  should  deal  also  with  this  matter.  For  this  purpose  it  will  be 
desirable  to  add  an  Epidemiologist  to  the  staff  of  the  Central  Authority. 

We  do  not,  however,  consider  that  the  Central  Authority  should  take  the 
place  of  local  bodies  in  regard  to  the  protection  of  rivers  and  other  sources  of 
water  supply.  On  the  contrary,  we  think  local  power  should  be  utilised  to  the 
fullest  extent  possible. 

FOEiL^TION    OF    EIYEES    BOARDS    THROUGHOUT    THE 
COUXTRT. 

62.  In  our  opinion  such  power  can  only  be  fully  utilised  by  the  formation  of 
Rivers  Boards  throughout  the  country,  and  we  therefore  recommend  that  such 
Boards  should  be  formed. 

63.  Although  the  Rivers  Boards  are  merely  joint  Committees  of  County* 
Councils,  and  therefore  only  possess  for  the  combined  areas  the  same  powers 
which  the  individual  Councils  might  have  exercised  in  their  respective  districts, 
we  are  satisfied  that  such  combinations  are  of  much  greater  value  for  the  protec- 
tion of  rivers  and  streams  than  the  separate  Councils  acting  independently. 

••4.  In  the  first  place,  they  are  bodies  expressly  created  for  enforcing  the 
provisions  of  the  Rivers  Pollution  Prevention  Act,  whereas  the  separate  County 
Council  is  under  no  obligation  to  enforce  these  provisions.  And  we  find  as  a 
fact  that  in  many  counties  outside  the  areas  represented  by  the  existing  Rivers 
Boards  little  or  nothing  is  done  by  the  County  Council  to  exercise  its  powers  of 
checking  river  pollution. 

6.5.  Then,  too,  a  Rivers  Board  has  jurisdiction  over  practically  the  w  hole  of  a 
watershed.     This  is  a  point  of  considerable  importance. 

It  has  been  again  and  again  pointed  out  by  previous  Commissions  that  to 
obtain  effective  action  there  should  be  some  one  authority  with  power  to  deal  in 
each  instance  with  the  whole  watershed,  and  we  entirelv  concur  in  this  view. 

66.  Another  advantage  of  combination  is  that  the  area  under  the  jurisdiction 
of  a  Rivers  Board  is  sufficiently  large  to  secure  the  appointment  of  skilled 
officers. 

67.  We  have  not  sufficient  information  to  enable  us  to  say  what  precise 
combinations  should  btr  made.  Each  Rivers  Board  district  should  however 
include,  as  far  as  practicable,  the  whole  of  one  or  more  watersheds,  and  it  should 

"  Under  the  Local  (ioverniueiit  Act,  1888,  the  Council  of  a  County  Borough  is  for  this 
|iur])08e  a  County  Council. 


Sir  William  Ramsay.  141 

be  sufficiently  large  to  justify  the  permanent   appointment   of   :i    skilled  Chief 
Inspector  at  an  adequate  saIar3^ 

One  of  the  first  duties  of  the  Central  Authority  will  be  to  ascertain  w  hat 
grouping  of  counties  would  be  most  effective,  and  then  to  take  steps  to  constitute 
Rivers  Boards  for  these  areas. 

DUTIES   OF   RIVERS    HOARDS. 

68.  We  have  found  in  the  course  of  our  inquiry  that  water  supplies  are  liable 
to  other  serious  pollutions  besides  those  which  can  be  dealt  with  under  the 
Rivers  Pollution  Prevention  Act,  and  although  in  the  case  of  the  larger  water 
undertakings  the  owners  may  be  desirous  of  doing  all  that  is  possible  to 
safeguard  their  sources  of  supply,  we  are  satisfied  that  there  are  cases  where 
the  supervision  of  some  superior  authority  is  desirable  in  the  interests  of  public 
health. 

Such  supervision  could,  we  think,  be  usefully  carried  out  by  the  Rivers 
Boards,  and  we  therefore  recommend  that,  in  addition  to  the  duties  which  these 
bodies  will  possess  under  the  existing  law  in  regard  to  pollution  of  rivers  and 
streams,  it  should  also  be  their  duty  to  inspect  public  water  supplies  and  to 
report  to  the  Central  Authority  any  cases  of  dangerous  pollution  of  such  supplies 
which  they  may  detect. 

69.  The  Chief  Inspector  of  each  Rivers  Board  should  be  required  to  make 
an  annual  report  on  the  work  of  each  year,  and  copies  of  these  Reports  should 
be  supplied  to  the  Central  Authority. 

FUNCTIONS  OF  CENTRAL  AUTHORITY. 
"0.  The  Central  Authority  should  exercise  a  general  superintendence  over 
the  whole  country  in  regard  to  the  prevention  of  pollution  of  water.  They 
should  diri'ct  any  inquiries  or  investigations  «hich  they  may  consider  desirable, 
and  generally  they  should  stimulate  and  encourage  Rivers  Boards  to  an  active 
exercise  of  their  powers. 

71.  As  regards  dangerous  pollutions  of  jiublic  water  supplies  it  should  h«'  the 
duty  of  the  Central  Authority  to  investigate  cases  brought  to  their  notice  by  the 
Rivers  Boards,  and  in  any  case  in  which  they  are  satisfied  that  the  conditions 
are  such  as  to  render  the  supply  dangerous  to  health  they  should  bring  the  tacts 
to  the  notice  of  the  Company  or  Local  Authority  which  is  supplying  the  water. 

72.  We  should  hope  that  this  would  usually  suffice,  and  that  the  supplying 
authority  \\-ould  willingly  take  such  steps  as  might  be  necessary  to  remove 
the  danger. 

But  it  is  perhaps  necessary  to  provide  for  other  cases,  and  we  therefore 
recommend  that  the  Central  Authority  should  be  empowered,  after  local  inquiry 
to  order  the  purveyors  of  the  water,  or  other  responsible  parties,  to  adopt  such 
means  as  in  the  opinion  of  the  Central  Authority  are  reasonable  and  necessary 
for  removing  or  diminishing  the  danger. 

Such  orders  should  be  enforceable  by  mandamus. 
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73.  Power  to  enter  at  all  times  gathering  grounds  and  waterworks  and  to 
take  samples  of  water  should  be  conferred  on  the  officers  of  the  Eivers  Boards 
and  of  the  Central  Autliority. 

WASTE   OF   WATEE  AND   ABSTRACTION   OF   WATER  FROM 
ONE   DISTRICT   FOR   DISTRIBUTION   IN   ANOTHER. 

74.  In  regard  to  the  further  questions  which  are  referred  to  by  the  President 
of  the  Local  Government  Board  it  appears  to  us  that  the  Central  Authority 
might,  with  the  aid  of  the  Rivers  Boards,  rery  properly  collect  such  information 
as  is  available  throughout  the  country  in  regard  to  waste  of  water  by  pumping 
from  mines,  and  in  regard  to  the  abstraction  of  water  from  one  district,  for  the 
supply  of  another  district,  to  the  detriment  of  the  water  supply  of  the  district 
from  which  the  water  is  taken. 

75.  We  entirely  agree  that  the  collection  of  such  information  should  precede 
the  consideration  of  the  question  whether  legislative  interference  in  regard  to 
these  matters  is  desirable. 


Dr.  S.  Barwjse  (Derbyshire  C.  C.)  said  that  he  was  in  agreement  with 
Sir  William  Ramsay  as  to  the  advisability  of  forming  a  central  authority  to 
deal  with  the  <|uestion  of  river  pollution,  but  he  saw  no  necessity  for  the 
establishment  of  a  new  department.  The  Local  Government  Board  was  the 
department  which  should  be  the  central  authority.  Everyone  who  had  had 
experience  of  that  Board  must  have  been  struck  with  the  way  in  which  tln' 
personnel  of  the  Board  had  been  strengthened  during  the  last  twenty  years. 
He  thought  that  it  would  be  a  pity  that  the  experience  which  had  been 
obtained  by  the  staff  of  the  Royal  Commission  on  Sewage  Disposal  should  be 
wasted  (jn  the  nation,  and  this  might  be  avoided  by  taking  over  the  experts  of 
the  Commission  as  permanent  officials  of  the  Local  Government  Board. 

To  set  up  an  independent  authority  to  deal  with  such  diverse  subjects  as  the 
purification  of  sewage  and  the  conservation  of  water  supplies  was  a  fantastic  and 
chimerical  idea.  They  must  remember  that  areas  for  the  supply  of  water  were 
not  coterminus  with  river  basins.  As  an  example,  why  should  the  people  in  a 
few  Welsh  counties  be  rated  to  pay  for  the  services  of  a  staff  for  maintaining 
the  purity  of  the  water  consumed  by  the  people  of  Birmingham.  There  was  no 
necessity  for  any  such  scheme.  The  Derwent  "N'alley  Water  Act  passed  by  Par- 
liament in  1S99  shewed  this.  Under  that  Act  the  water  of  a  large  gathering 
ground  was  appn)priated  for  the  use  of  the  people  of  Derbyshire,  Sheffield, 
Derby,  Leicester  and  Nottingham,  and  that  Act  must  be  regarded  as  the  type  of 
future  water  Acts. 

If  a  central  authority  was  set  up  he  did  not  see  that  it  was  going  to  diminish 
the  expense  of  litif,'alion,  or  the  expense  that  the  authorities  would  be  put  to  in 
obtaining  the  services  of  the  highest  ex])erts. 


Discussion.  143 

Furtlier,  the  question  of  water  supply  had  never  been  referred  by  Parliament 
to  the  Royal  Commission,  and  if,  instead  of  dealing  with  matters  which  had  never 
been  referred  to  them,  they  had  concentrated  themselves  upon  work  which  Par- 
liament had  set  them  to  do,  their  final  report  might  have  been  out  before  this. 
Although  he  was  against  a  separate  central  authority  being  set  up,  he  quite 
agreed  that  the  Local  Government  Board  if  strengthened  might  (as  he  suggested 
in  his  evidence  before  the  Royal  Commission)  publish  each  year  an  epitome  of 
the  latest  researches  in  sewage  purification,  and  thereby  be  of  the  greatest  service 
to  the  local  authorities  in  the  country.  That  was  as  far  as  he  thought  it  was 
necessary  to  go. 

With  regard  to  the  universal  establishment  of  rivers  boards,  where  the  county 
councils  had  not  enforced  the  Rivers  Pollution  Prevention  Act  rivers  boards 
were  necessary,  but  in  those  counties  such  as  the  one  he  represented,  Stafford- 
shire and  other  midland  counties,  the  county  councils  had  already  provided  the 
machinery  for  enforcing  the  Rivers  Pollution  Prevention  Acts,  and  it  would  be 
very  unfair  to  take  those  powers  away  from  them.  With  regard  to  a  river 
passing  along  the  boundary  of  a  county,  this  did  not  constitute  any  difficulty  :  as 
a  case  in  point  he  might  refer  to  the  River  Erewash  passing  along  the  boundary 
between  Derbyshire  and  Nottinghamshire.  The  Derbyshire  County  Council  had 
had  a  meeting  with  the  Nottinghamshire  County  Council,  and  the  two  councils 
had  agreed  to  serve  Orders  of  Court  on  all  authorities  that  were  polluting,  so 
that  they  would  all  complete  the  scheme  by  the  same  date.  This  was  a  very  simple 
procedure  and  shewed  that  there  was  really  no  difficulty  such  as  had  been 
suggested. 

In  Derbyshire  the  county  council  had  appointed  him  17  years  ago  to  admini- 
ster the  Rivers  Pollution  Prevention  Act.  They  had  subsequently  appointed  a 
river  inspector  and  two  chemists  to  devote  their  whole  services  to  the  count}' 
council  under  this  and  other  Acts.  They  had  published  a  quarterly  return  of 
effluents,  and  nearly  a  million  of  mone}'  had  been  spent  in  the  county  in  puri- 
fying the  rivers.  He  believed  that  if  the  Ro3'al  Commission  would  only  publish 
their  final  report,  it  would  so  strengthen  the  hands  of  the  county  council  that  in 
ten  years  all  the  existing  pollutions  would  be  dealt  with. 

If  a  Bill  is  to  be  introduced  for  the  formation  of  Joint  Rivers  Boards,  it  at 
any  rate  should  contain  a  clause  that  those  rivers  boards  should  only  include 
within  their  scope  the  areas  of  county  councils  who  had  failed  to  carry  out  their 
statutory  obligations  under  the  Rivers  Pollution  Prevention  Acts. 

Db.  Gilbert  .1.  Powler  (Manchester)  agreed  with  Sir  William  Ramsay 
that  there  was  no  finality  in  research  work  on  the  subject  of  sewage  purification. 
It  might  be  objected  that  the  principles  of  sewage  purification  had  been  estab- 
lished long  since.  But  while  the  art  of  producing  wine  may  have  been  known 
to  Noiih  and  the  methods  of  brewing  to  the  ancient  Egyptians,  it  had  needed 
the  researches  of  Pasteur,  of  Hansen,  of  O'Sullivan,  and  many  others  to  render 
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possible  the  econoiiic  conduct  of  the  great  fermentatiou  industries  of  to-day. 
The  problem  of  the  economic  purification  of  sewage  was,  he  ventured  to  think. 
a  much  more  complex  one  than  these.  Instead  of  a  liquid  of  fairly  constant 
composition  we  had  to  deal  with  one  varying  from  day  to  day  and  from  hour  to 
hour.  Instead  of  a  few  well-defined  fermentations  with  well-known  organisms, 
we  had  all  sorts  of  complex  changes  brought  about  by  organisms  varying  from 
the  simplest  micrococcus  through  various  forms  of  alga-  and  infusoria  up  to 
worms  and  leeches,  and  even  (as  in  the  recent  work  in  Berlin)  lish. 

Under  these  circumstances  he  considered  that  the  Royal  Commission  had 
exercised  a  wise  reserve  in  holding  their  hands,  and  finally  in  bringing  forward 
the  proposals  which  they  were  discussing  this  evening. 

It  was  the  general  custom  in  this  country  to  proceed  by  the  method  of  trial 
and  error.  It  was  a  method  capable  of  leading  to  ultimate  success,  but  often 
at  great  cost.  Our  Continental  colleagues  endeavoured  to  approacli  such 
problems  as  this  from  first  principles,  and  ocaisionally,  perhaps,  overlooked 
important  practical  considerations.  The  establishment  of  a  central  authoritj' 
would,  he  thought,  combine  the  advantages  of  both  methods. 

It  would  be  of  great  use  if  such  an  authority  would  from  time  to  time 
publish  authoritati\  e  reports  as  to  the  conduct  of  various  works.  At  the  present 
time  there  were  frequent  accounts  in  the  technical  press  of  the  starting  of  new 
works,  but  we  seldom  heard  vtMy  much  more  about  them. 

It  had  been  stated  in  high  quarters,  lie  believed,  that  such  an  authority 
would  tend  to  impair  individual  initiative.  He  did  not  think  that  would  be  so. 
Speaking  for  himself  he  was  glad  to  take  that  opportunity  of  expressing  his 
indebtedness  to  the  members  and  officials  of  tlie  Eoyal  Commission  for  their 
encouragement  and  kindly  criticism,  and  he  was  sure  there  were  many  workers 
up  and  down  the  country  who  could  say  the  same. 

Mr.  James  Watsos  (Bradford)  said  that  forty  years  ago  the  proposal  to 
create  a  Central  Board  not  unsimilar  to  that  now  proposed  w;is  a  recommenda- 
tion of  one  of  the  many  Commissions  on  Water  Supply  and  Kivers  Pollution, 
which  recommendati(m  no  one  had  ever  since  seriously  attenipted  to  get  put  into 
practice. 

The  subjects  of  Rivers  Pollution  and  Water  Supply  were  too  extensive  and 
im])ortaiit  to  entrust  to  such  a  Central  Board  as  that  now  proposed,  namely, 
thri'f  professional  men  and  an  administrator,  and  the  powers  proposed  to  be 
g^ven  to  those  gentlemen  were  so  far-reaching  that,  before  being  sanctioned,  they 
seemed  (to  him)  to  demand  much  greater  consideration  than  had  yet  been  given 
to  them. 

The  function  of  a  Central  Authority  for  the  whole  of  the  kingdom,  with  its 
offices  and  laboratories  in  London,  would  be  : 

1.  To  continue  the  investigation  of  all  processes  for  disposing  of  sewage,  and 
to  report  from  time  to  time ; 

2.  To  |)ay  visits  (tiirough  inspectors)  to  tlie  various  local  Rivers  Boards,  and 
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help  them  with  advice,  so  that  thorough]}-  friendl}'  co-operation   should  exist 
between  the  Rivers  Boards  and  the  Central  Authority  ; 

3.  To  act  as  a  court  of  appeal,  so  that  in  case  of  dispute  between  a  local 
authority  and  a  local  rivers  board  the  decision  of  the  Central  Authority',  after 
due  investigation  by  its  own  experts,  Avith  evidence  from  both  sides,  should  be 
final,  and  should  carry  with  it  the  weight  of  a  decision  by  a  court  of  law. 

4.  Two  of  the  most  important  duties  which  would  fall  to  the  share  of  the 
Central  Authority-,  both  of  which  should  be  at  once  undertaken,  would  be : 
a.  To  inquire  at  once,  and  advise  the  Government,  as  to  the  particular  Rivers 
Boards  which  must  be  created,  so  as  to  cover  the  whole  country  :  h.  To  prepare 
a  plan  whereby  the  water  supply  of  the  whole  country  and  the  local  demands 
should  be  mapped  out.  This  is  essential  and  important,  and  if  sanctioned,  with 
15  Rivers  Boards,  ^10,000  per  annum  would  meet  the  cost. 

To  vest  such  a  Central  Board  with  the  po\^ers  asked  « ould  be  a  some\\hat 
hazardous  experiment,  and  one  that  (in  his  opiniim)  would  not  be  to  the  best 
interests  of  the  three  kingdoms. 

To  leave  the  fixing  of  standards  of  purity  to  such  a  Board,  whose  methods  of 
procedure,  as  set  out  in  the  paper,  w  ould  be  in  many  instances  at  variance  with 
the  provisions  of  numerous  statutes  now  in  force,  as  well  as  the  common  law  of 
the  land  (a  hoard  whose  decision  formed,  with  or  without  outside  skilled  advice, 
legal  and  otherwise,  as  may  seem  to  these  three  gentlemen  necessar)'  and 
sufficient),  is  setting  up  a  tribunal  to  deal  with  great  complex  problems,  which 
some  evidently  think  simpl\'  and  easily  dealt  with.  To  clothe  such  an  authority 
with  powers  to  conduct  inquiries,  to  call,  or  refrain  from  caUing,  expert  ^^^t- 
nesses  or  counsel  unless  by  their  special  permission,  would  be  placing  powers  in 
the  hands  of  three  men  sitting  as  judges  who,  per  se,  could  not  possibly  have 
intimate  personal  knowledge  and  experience  of  the  rivers  or  water  supplies  of 
the  three  kingdoms,  such  as  would  command  the  confidence  and  respect  of  the 
authorities,  and  where  the  aspects  ([ua  circumstances,  location,  and  methods 
(diSerent  in  almost  every  case  over  the  length  and  breadth  of  the  land)  had  to 
be  decided  on. 

Who  would  pay  for  this  Government  administration  ?  The  Government,  or 
those  who  had  to  carry  out  the  Ijehests  of  this  Government  Board  ? 

A  geologist  and  waterworks  engineer  with  an  expert  knowledge  of  the 
geology,  hydrology,  rainfall,  areas,  watersheds,  works,  and  wants  of  the  three 
kingdoms  could  not  be  got  in  one  and  the  same  man,  and  should  such  a 
phenomenon  Ije  set  up,  even  under  the  patronage  of  Government,  it  «ould 
soon  be  felt  that,  as  in  times  past  and  as  no\\',  such  work  was  sufficient  in  each 
department  and  their  many  branches  to  take  up  the  constant  time  and  con- 
sideration of  many  men.  "Why,  some  of  our  present-day  men  from  their 
eminent  and  expert  knowledge  of  their  own  particular  branch  of  scientific 
engineering,  could  not  be  secured  liy  the  Government  for  more  money  per  annum 
than  this  centr.il  authority,  with  its  15  additional  staffs  scattered  over  the 
country,  is  estimated  to  cost. 
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Mr.  J.  D.  Watsos  (Birmmghain,  Tame,  and  Eea  District  Drainage  Board) 
considered  that  the  time  had  come  when  it  wa^  necessary  to  bring  methods  and 
works  more  into  line  than  they  were  at  present ;  not  that  the  conducting  of 
experimental  works  all  over  the  country  was  harmful,  but  in  his  view  these 
experiments  were  not  comparable,  they  were  misleading  in  many  eases,  and  they 
were  unnecessarily  costly.  If  experimental  work  were  undertaken  by  a  central 
authority  such  weaknesses  would  be  overcome  to  a  very  large  extent.  Large 
boards  would  probably  continue  to  make  their  own  experiments,  but  it  would 
probably  be  found  by  ;vll  engineers  to  be  advantageous  to  put  themselves  in  touch 
with  the  experts  of  the  central  authority  in  order  to  obtain  the  fullest  informa- 
tion and  the  most  unbiassed  opinion  available.  ]u  his  opinion  it  would  be  of  the 
greatest  possible  advantage  to  have  such  an  authority  to  consult  and  to  appeal  to 
in  time  of  difficulty.  He  could  not  imagine  that  the  work  of  such  an  authority 
would  encroach  upon  the  province  of  the  engineer  unless,  perhaps,  in  his  c;ipacity 
of  expert  witness,  and  no  engineer  worthy  of  the  profession  would  hesitate  to 
condemn  prolonged  and  wasteful  litigation. 

Aa  he  understood  the  functions  of  the  proposed  central  authority,  they 
would  materially  help  forward  the  work  of  sewage  purification  and  jirevention 
of  rivers  pollution.  The  authority  would  be  an  adjunct  of  the  Local  (Government 
Board  not  opposed  to  it  but  distinct  from  it,  and  by  its  composition  would 
command  a  respect  in  all  matters  pertaining  to  sewage  disposal  which  the 
Local  Government  Board,  for  want  of  the  necessaiy  expert  ad\ice,  did  not  lay 
claim  to. 

Some  people  spoke  as  if  they  were  afraid  to  commit  such  power  to  a 
new  Grfjvernment  Department.  He  had  no  sympathy  with  that  view.  Nobody 
complained  of  the  Local  (xovernment  Board  having  too  nuich  power,  or  of  their 
decisions  being  irrevocable  only  by  Parliament ;  but  complaints  weit)  made 
that  that  body  was  too  unsympathetic  with  new  ideas,  too  unscientific,  and 
altogether  too  unadaptable  to  new  and  progressive  methods.  These  were  the 
very  failings  which  it  wa.s  sought  to  correct  by  the  esUiblishiuent  of  this  Board. 

There  were  many  matters  connected  with  sewage  disposal  which  rcciuired 
further  elucidation.  Those  who  had  constructed  large  sewage  purification 
works  probably  had  exceptional  advantages  for  carrying  out  experiments,  but 
engineers  and  chemists  generally  were  much  handicjipped  by  the  costly  nature 
of  experiments  of  size  sufficient  for  reliability ;  the  staff  of  the  central  board 
would  have  many  opportunities  for  experiment,  and  their  experiments  would 
always  be  avaiL'ible  to  local  authorities  and  their  advisers  in  the  construction  of 
new  works. 

There  were  still  jiiany  «iuestions  upon  which  expi'rts  aiv  dis:igreed;  for  instance, 
standards.  He  maintained  that  an  eHlueiit  which  had  an  oxygen  absorbed 
figure  of  9  jjarts  per  100,000  might  be  fit  to  enter  a  river,  and  another  which 
had  the  low  figure  of  -9  parts  per  100,000  might  be  unfit.  Again,  it  was  unwise 
to  impose  as  Btringent  coiidilions  on  a  town  liki-  Hull,  wliich  was  situated  on  a 
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river  three  miles  broad,  as  were  imposed  on  a  town  like  Birmingham,  which 
had  a  river  only  a  few  yards  broad  and  discharged  an  effluent  the  volume  of 
which  was  greater  than  the  volume  of  the  river  itself. 

He  took  it  that  the  central  authority  recommended  by  the  Royal  Commission 
would  step  in  and  say  what  had  to  be  done  by  towns  and  districts  as  variously 
situated  as  Bristol,  Birmingham,  and  York.  They  were  bound  by  cast-iron 
methods  at  present,  and  he  thought  it  desirable  to  have  an  authority  who  had 
the  absolute  power  to  say  what  should  be  done  and  what  would  be  acceptable  in 
each  case.  At  present,  an  engineer  called  in  to  advise  a  local  authority  on  the 
construction  of  new  works  laboured  under  a  great  difficulty.  Generally  he 
advised  that  works  capable  of  treating  at  one  time  six  times  the  dry  weather 
flow  of  sewage  were  sufficient,  but  would  such  works  comply  with  the  law? 
He  doubted  it,  and  quoted  from  the  abridged  reports  of  arbitrations  and  Law 
cases  issued  by  the  Incorporated  Association  of  Municipal  and  County  Engineers 
•a  recient  judgment  of  the  Cliancery  Division  of  the  High  Court,  to  show  that 
neither  sis  nor  sixty  times  the  dry  weather  flow  had  anything  to  do  with  the 
question. 

The  judgment  stated  that  the  test  as  to  whether  there  had  been  an  infringe- 
ment of  the  17th  section  of  the  Public  Health  Act.  1875,  was  "whether  the  local 
authority  have  conveyed  into  the  stream  at  any  point  sewage  or  filthy  water  so 
as  to  deteriorate  the  purity  and  quality  of  the  water  at  that  point."  If  dete- 
rioration were  proved  by  the  discharge  at  any  one  point,  it  was  no  answer  to 
say  that,  taken  as  a  whole,  "  the  operations  have  not  produced  any  deterioration 
upon  the  stream  as  a  whole." 

The  Local  Government  Board,  by  saying  that  three  times  the  dry  weather 
flow  of  sewage  should  be  efficiently  purified,  and  an  additional  three  times 
partially,  implied  that  anything  above  that  quantity  may  be  discharged  without 
treatment  of  any  kind ;  but  they  guarded  themselves  by  saying  that  their  con- 
ditions refer  only  to  wliat  must  be  done  to  earn  their  sanction  to  borrow  money 
to  execute  the  proposed  works. 

At  Birmingham  they  had  measured  as  much  as  150  times  the  diy  weather 
flow  issuing  from  a  large  sewer  in  time  of  a  thunderstorm  ;  this  at  the  best  was 
rainwater  after  it  had  washed  streets,  back-yards,  and  flushed  out  drains,  and 
could  not  possibly  be  discharged  into  a  pasture  and  arable  land-stream  without 
deteriorating  its  quality. 

The  central  authority  would  be  empowered  to  say  definitely  how  much  or 
how  little  should  be  done,  and  thus  relieve  the  engineer  advising  the  local 
authority  from  thi^  responsibility  of  designing  works  which  are  unnecessarily 
large  or  unsatistiictorily  small. 

Mk.  Ch.vui.es  Hawkslky  (Westminster),  past  President  of  the  Institution 
of  Civil  Engineers,  said  that  while  admitting  that  the  scheme  which  had  been 
suggested  by  Sir  William  Eamsay  looked  well  on  paper,  be  thought  that  in  practice 
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it  would  fail  to  serve  the  end  for  w liich  it  \\as  designed.  All  of  them,  at  least 
those  who  had  to  deal  with  water  supply  and  sewage  treatment,  knew  how- 
reference  to  a  government  department,  instead  of  assisting  in  these  matters  had 
.sometimes  a  contrary  effect.  Eules  were  laid  down  which  were  rigidly  applied 
in  season  and  out  of  season ;  and  he  thought  the  effect  of  a  central  authority 
such  as  that  proposed  would  be  rather  to  hinder  progress  than  to  assist  it. 
Certain  rigid  rules  would  have  to  be  adhered  to,  and  those  who  desired  to  intro- 
duce new  methods  would  not  be  received  with  much  favour.  The  officials  of  a 
government  department,  after  all.  had  their  own  interests  to  look  to  as  well  as 
the  interests  of  others,  and  it  was  not  to  be  expected  of  them  that  they  should 
perhaps  risk  their  reputation  by  allowing  anything  to  be  done  «hich  had  not 
already  been  proved  to  be  a  success.  Again,  in  the  matter  of  ^^■aterwl)rks,  it 
«as  proposed  that  the  central  authority  should  keep  the  rivers  pure.  But  at 
whose  expense  was  that  to  be  done?  Was  the  expense  to  be  borne  by  the 
people  who  were  going  to  make  use  of  the  water,  or  by  the  landowners  within 
the  drainage  area,  or  by  the  county,  or  by  the  state ;  all  these  were  matters 
which  would  need  most  carefid  consideration.  With  regard  to  allocating  the 
watersheds  to  various  towns,  he  did  not  quite  see  how  that  was  to  be  carried 
out.  The  proposed  mapping  out.  which  certainly  appeared  very  good  in  theory, 
would  in  actual  practice  result  in  many  admirable  watersheds  being  kept  for  a 
use  that  would  never  come,  because  the  central  authority  could  not  foresee  the 
requirements  of  the  future  any  better  than  other  people.  This  central  authority, 
he  added  in  conclusion,  would  probably  ultimately  demand  that  Parliament 
should  delegate  to  them  their  entire  functions  in  regard  to  these  matters,  a 
course  which  would  be  a  very  unfortunate  thing  for  the  country.  For  the 
foregoing  reasons,  amongst  others,  he  could  not  favour  the  creation  of  the 
proposed  central  authority. 

Mr.  Frank  Scudder  (Manchester)  said  he  wa.s  the  chemical  adviser  to  the 
Mersey  and  Irwell  Joint  Committee,  an  authority  that  was  constituted  in  1891 
with  s])ecial  powers  for  enforcing  the  prevention  of  river  pollution  in  the 
3Iersey  and  Irwell  watershed.  His  chairman,  unfortunately,  owing  to  indis- 
position, was  unable  to  be  present  at  the  meeting,  but  the  speaker  had  obtained 
in  writing  the  following  ex])ressi(>n  of  opinion  regarding  tlie  reason  why  the 
.loint  Committee  did  not  agree  with  some  of  the  recommendations  of  the  Eoyal 
Commission. 

They  were  of  the  opinion  that  if  a  central  authority  were  to  be  created,  it 
.siiould  be  indejjendent  of,  and  not  under  the  control  of  tlie  Local  Government 
Board,  as  such  au  authority  would  he  in  an  important  position,  and  therefore  it 
would  not  be  advisabh-  for  it  to  he  only  a  minor  department  of  another  Govern- 
ment office. 

The  Mersey  and  Irwell  Joint  Committee  considered  that  tlie  powers  given  to 
the  Central  authority,  -should  not  take  away,  or  modify,  any  of  the  existing 
powers  already  enjoyed  by  the  Joint  Committee.     The  Mersey  and   Irwell  Joint 
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Committee  had,  owing  to  the  extensive  powers  given  to  them  by  their  special 
Act  of  Parliament,  been  very  successful  in  preventing  the  pollution  of  the 
Mersey  and  Irwell  rivers  and  the  tributaries  connected  therewith,  and  in  view 
of  the  important  work  which  they  have  so  successfully  carried  on  in  the  past, 
they  considered  it  inadvisable  to  have  any  of  the  authority  that  they  already 
possessed  by  Act  of  ParUament  taken  away,  or  the  action  or  work  of  the  Joint 
Committee  subordinated  to  a  central  authority',  as  that  would  considerably 
hamper  their  usefulness. 

The  Joint  Committee  should  not  be  called  upon  to  act  as  arbitrators  in  any 
disputes  between  the  sanitary  authorities  and  the  manufacturers ;  that  was 
a  position  that  the  Committee  had  always  avoided  taking  up,  as  they  had 
considered  that  their  duty  consisted  in  preventing  the  pollution  of  the  rivers 
in  the  watershed  under  their  control,  and  the  carrying  out  of  such  alterations 
and  improvements  as  would  minimise  and  eventually  do  away  mth  all  possible 
pollution,  and  they  had  always  left  disputes  bet\^een  the  local  authorities  and 
the  manufacturers  to  the  proper  legal  authorities  as  to  the  settlement  of  the 
responsible  party. 

Sir  William  Eamsay  had  asked  them  to  do  all  in  their  power  to  influence 
public  opinion  in  favour  of  a  Bill  that  had  been  drafted ;  but  until  the  provisions 
of  that  Bill  were  made  known,  the  Elvers  Board  desired  the  further  consider- 
ation of  the  question  to  be  left  open. 

Mb.  W.  Matthews  (Southampton)  observed  that  Sir  WilHam  Eamsay  asked 
them  to  do  all  in  their  power  to  influence  public  opinion  in  favour  of  a  Bill, 
the  provisions  of  which  were  as  yet  unknown  to  them,  but  which,  under  the 
circumstances,  they  could  only  assume  was  drafted  upon  the  lines  of  the 
recommendations  of  the  Eoyal  Commission  on  Sewage  Disposal  as  set  before 
them. 

Turning  to  the  reference  to  that  Commission  it  w^ould  be  seen  that  it  in  no 
way  specifically  mentioned  water  supply,  but  \va,s  confined  to  river  pollution,  and 
especially  to  the  question  of  pollution  by  sewage  and  trade  effluents. 

He  believed  he  was  correct  in  saying  that  the  Commission  had  taken  no 
evidence  particularly  directed  to  questions  of  water  supply  outside  the  definite 
reference  referred  to,  either  before  or  after  the  issue  of  the  third  report  of  1903, 
and  that  the  sweeping  proposals  to  include,  within  the  jurisdiction  of  the 
suggested  river  boards  and  central  authority,  the  control  of  water  supplies 
generally,  only  came  about  as  a  result  of  a  deputation  vvhich  waited  upon 
Mr.  Long,  the  President  then  in  office  of  the  Local  Government  Board  at  the 
end  of  1902,  and  when  the  third  report  of  the  Eoyal  Commission  was  practically 
ready  to  be  issued. 

That  deputation  was  a  strong  and  representative  one,  including  delegates  from 
the  County  Councils  Association,  The  Eoyal  Sanitary  Institute,  the  Association  of 
Waterworks  Engineers,  and  some  others ;  it  urged  that  certain  changes  in  the 
TOL.  XXIX.      NO.  3.  L 
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laws  regulating  water  supply  were  needed,  and  that  some  measure  of  competent 
and  independent  control  over  water  supply  was  desirable,  and  asked  3Ir.  Long 
to  agree  that  a  thorough  and  exhaustive  inquiry  into  the  subject  was  desirable. 
Mr.  Long,  while  agreeing  with  the  great  importance  of  the  question,  was  unable 
to  promise  such  inquiry  until  he  was  satisfied  that  the  subject  was  not  already 
within  the  scope  of  the  Eoyal  Commission  then  sitting,  and  all  they  knew,  from 
the  appendix  to  the  third  report,  was  that  he  then  referred  the  matter  to  the 
Commission,  and  that  within  the  next  three  months,  without  any  additional 
evidence  being  taken,  the  question  of  water  supply  was  sandwiched  into  the 
report,  and  it  was  proposed  to  be  dealt  with  by  the  creation  of  authorities  having 
such  powers  as,  one  ventures  to  think,  should  not  be  suggested  except  after 
hearing  the  opinions  of  those  eminently  qualified  to  lead  such  a  Commission  to 
right  conclusions. 

The  pollution  of  rivers  and  watersheds  by  sewage  touched  but  one  branch  of 
the  subject,  and,  unless  the  Commission  went  far  outside  its  reference,  much 
that  would  come  within  the  jurisdiction  proposed  to  be  set  up,  could  never  have 
been  considered  at  all,  or  at  most  as  merely  incidental.  It  seemed  fair  to  inquire 
whether  any  direct  evidence  had  been  taken  as  to,  among  many  other  things, 
underground  supplies,  the  abstraction  of  water  from  outside  districts,  and  \\  aste  ? 
If  that  was  not  so,  the  whole  question  obviously  required  much  greater  consider- 
ation before  they  were  invited  to  assent,  or  ask  for  puWic  support,  to  the 
creation  of  such  supervision  as  that  suggested. 

The  constitution  of  the  Central  Authority  was  open  to  criticism  on  the 
grounds  put  forward  by  Mr.  Watson  that  geological  and  engineering  knowledge 
of  the  necessary  high  standard  were  not  to  be  expected  in  one  indindual ;  this 
principle  had  really  been  admitted  in  the  recommendation  to  appoint  a  chemist  as 
well  as  a  bacteriologist,  and  the  weakness  of  the  recommendation  was  tiie  more 
revealed  when  it  was  observed  that,  although  sewage  disposal  must  have  been  one 
of,  if  not  the  chief,  point  to  which  the  attention  of  the  Commission  was  given,  it 
was  not  suggested  that  an  engineer  having  a  special  knowledge  of  sewage  works 
and  sewage  disposal  should  have  any  place  in  the  Central  Authority. 

As  to  the  cost,  it  would  no  doubt  be  agreed  that  .£10,000  a  year  would  be 
totally  insufficient  to  properly  carry  out  the  work  proposed.  Sir  William 
Ramsay  suggested  the  necessity  of  having  a  rainfall  expert,  and  the  employment 
of  inspectors  to  visit  and  assist  the  Eivers  Boards,  of  whom  15  were  to  be 
created,  the  whole  country  was  to  be  mapped  out,  and  a  mass  of  sfatisticjil  matter 
collected,  examined,  and  (one  must  assume)  publisiicd.  Unless  the  heads  of 
the  department  were  eminently  qualitied  for  their  respective  posts,  and  could 
consequently  command  sufficiently  high  remuneration,  the  control  exercised 
would  eitlier  bo  inefficient  or  lead  to  gross  injustice  and  interminable  disputes. 

If  supervision  was  to  be  tolerated  it  would  have  to  be  beyond  suspicion  as  to 
its  technical  quality  and  superiority,  and  that  this  could  not  be  ensured  at  any- 
thing like  the  cost  suggested  would  certainly  be  endorsed  by  most  professional 
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men  who  had  any  experience  in  those  matters.  Before  such  a  scheme  had  a 
chance  of  receiving  support  it  would  have  to  be  satisfactorily  proved,  that  the 
control  suggested  was  reasonable,  to  be  exercised  by  persons  eminently  qualified 
for  the  duty,  and  that  its  efficiency  was  to  be  ensured  and  maintained  by  a 
proper  and  sufficient  expenditure  for  the  purpose ;  the  enormous  interests  and 
capital  (municipal  and  private)  affected  were  too  great  to  be  lightly  dealt  with  or 
jeopardised  by  any  cheese-paring  policy,  quite  apart  from  the  question  of  public 
health,  which,  of  itself,  demanded  that  more  consideration  should  be  given  to  the 
special  subject  of  water  supply  before  any  great  step  was  taken  in  the  direction 
indicated. 

Me.  Hugh  P.  Eaikes  (Birmingham  and  "Westminster)  said  that  although 
the  long  life  of  the  Eoyal  Commission  was  not  perhaps  a  matter  of  general  con- 
gratulation, no  one  could  more  fully  appreciate  the  magnitude  of  its  work  than 
those  who  had  given  evidence  before  it  regarding  the  very  complicated  problem 
of  sewage  disposal. 

Tlie  development  of  bacteria  for  the  purpose  of  accelerating  the  disposal  of 
sewage  represented  one  of  the  most  practical  examples  of  applying  the  great 
sources  of  power  in  nature  to  the  use  and  convenience  of  man,  which  had  been 
claimed  as  the  special  prerogative  of  engineers  as  defined  by  the  charter  of  their 
Institution. 

It  was,  however,  becoming  more  and  more  fully  recognised  that  the  solution 
of  this  problem  could  never  be  accomplished  without  the  cordial  co-operation  of 
engineers  and  chemists  as  well  as  bacteriologists,  for  the  disposal  of  sewage 
afforded  ample  scope  for  the  ingenuity  and  researches  of  them  all  in  their 
respective  spheres,  and  although  we  were  beginning  to  get  a  less  confused  view 
of  the  subject,  those  who  liad  studied  it  most  \\-ould  be  the  first  to  admit  that 
their  knowledge  regarding  it  was  still  exceedingly  incomplete. 

Although  we  knew  how  sewage  can  be  effectually  purified  by  certain  alterna- 
tive methods  of  treatment,  no  one  is  entitled  to  say  that  the  problem  of  its 
disposal  had  been  satisfactorily  solved,  until  we  know  wliat  is  the  most  efficient 
and  economical  means  of  preventing  river  pollution  under  all  circumstances. 

It  would  be  generally  agreed,  however,  that  there  were  no  two  places  in 
which  the  local  conditions  were  exactly  alike,  and  this  variation  was  really  a  most 
important  factor  in  determining  the  best  method  of  treatment  to  adopt,  so  that 
it  was  an  exceedingly  dangerous  thing  to  generalize  on  the  subject,  or  to  recom- 
mend a  certain  system  or  arrangement  of  works,  simply  because  it  had  ])roved 
successful  at  some  other  place,  where  there  might  be  some  difference  in  the  local 
conditions,  which  miglit  be  far  more  important  than  might  at  first  be  apparent 
to  anyone  who  bad  not  made  a  special  study  of  the  subject. 

Sir  William  Eamsay  had  therefore  very  properly  pointed  out  that  it  would 
not  be  desirable  for  any  Rivers  Board  to  undertake  the  responsibility  of  advising 
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manufacturers  or  local  authorities,  and  he  ventured  to  think  that  their  attention 
should  he  chiefly,  if  not  entirely,  directed  to  Gaugings  and  Standards,  together 
with  the  appointment  of  experienced  arbitrators  to  settle  disputes  relating  to  all 
questions  connected  with  "  Eiver  Conservancy. ' 

The  collection  of  reliable  data  regarding  the  flow  of  rivers  and  streams, 
together  with  the  measurement  of  rainfall  and  the  study  of  underground  water 
supphes,  was  clearly  a  matter  which  might  well  be  dealt  with  by  a  Government 
department,  such  as  the  Geological  Survey  in  the  United  States  of  America,  and 
if  that  work  could  be  undertaken  by  Elvers  Boards  having  the  control  of  entire 
watersheds,  they  would  also  be  \^-ell  qualified  to  determine  the  standard  of 
purity  which  might  be  reasonably  required  for  se^^■age  efiluents  or  trade  waste, 
and  to  see  that  the  powers  already  possessed  by  the  County  Councils  were 
properly  exercised. 

There  did  not  seem  to  be  any  necessity,  however,  for  establishing  a  large 
number  of  such  Boards,  or  to  materially  interfere  with  the  existing  system  of 
county  administration,  and  he  suggested  that  if  six  Elvers  Boards  were  formed 
for  England  and  Wales  that  would  be  sufficient,  and  there  would  be  no  great 
difficulty  in  so  arranging  these  six  districts,  that  each  should  include  a  certain 
group  of  counties,  while  at  the  same  time  embracing  the  whole  watershed  of  all 
rivers  passing  through  those  counties. 

AVhere  it  was  found  that  the  watershed  boundary  would  not  correspond  with 
an  existing  county  boundary,  he  suggested  that  the  latter  might  in  many  cases 
be  altered  with  advantage  in  the  interest  both  of  the  County  and  of  Elvers  Board 
administration ;  but  he  was  satisfied  that  comparatively  few  such  alterations 
would,  in  fact,  he  found  necessary  if  the  Eivers  Boards  «ere  limited  to  the 
number  which  he  suggested  as  being  sufficient  for  all  practical  purposes,  and 
likely  to  be  more  efficient  than  a  larger  number  of  smaller  authorities,  which 
would  be  more  liable  to  undue  local  influence. 

M.VJOR  Dent  (Wakefield)  stated  that  he  was  chairman  of  the  AVest  Eiding 
Eivers  Board.  His  Board  were  in  favour  of  the  constitution  of  a  central 
authority.  In  his  opinion  it  would  be  most  useful  in  saying  how  much  an 
authority  should  do  with  regard  to  purification  of  its  sewage  and  in  advising 
authorities  (especially  small  ones)  with  regard  to  proposed  schemes. 

PnoF.  H.  E.  Kenwood  (Stoke  Newington)  congratulated  Dr.  Barwise  ujjou 
his  optimism.  Although,  doubtless,  a  very  great  deal  had  been  achieved  under 
the  able  advice  of  Dr.  ISarwise  in  Derbyshire,  he  did  not  think  it  likely  that  in 
the  course  of  our  lifetimes  the  rivers  of  the  country  generally  woukl  Ix'  brought 
to  anything  approaching  a  state  of  perfection.  At  the  same  time  he  regarded 
Dr.  I'arwise's  testimony  of  what  had  been  done  in  Derbysliire,  under  a  County 
Council  which  had  acted  as  a  Eivers  Board  would  act,  as  tlie  best  of  all  arguments 
for  requiring  that  all  f)ver  tiie  countn.-  the  watershed  areas  siiould  be  mapped 
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out  and  dealt  with  on  similar  lines.  The  subject  of  Rivers  Boards  uith  juris- 
diction over  areas  coterminous  with  the  watershed  areas  of  the  country,  was  one 
which  had  often  been  discussed  b}'  the  Institute,  and  as  recently  as  October  last 
the  Council  passed  a  resolution  in  favour  of  them.  He  could  wish  that  the 
Boards  when  appointed  coidd  have  an  amended  Rivers  Pollution  Prevention  Act 
to  administer,  for  there  could  be  little  doubt  that  the  existing  Acts  were  very  un- 
satisfactory. The  central  supervising  authority  should,  in  his  opinion,  be  a 
branch  of  the  Local  Government  Board ;  with  powers  to  enforce  (where  necessary) 
the  requisite  measures  to  protect  the  water  supplies  from  contamination,  to 
arbitrate  in  the  case  of  dispute  and  to  give  final  decisions.  The  central  authority 
would  be  a  very  valuable  addition  to  the  public  health  provisions  of  this  country. 
Many  of  the  objections  had  been  raised  by  those  who  spoke  with  great  ex- 
perience and  knowledge,  and  they  could  not  faU  therefore  to  impress  themselves 
upon  the  meeting.  But  he  would  venture  to  suggest  that  many  of  them  were 
after  all  matters  of  detail  which  could  be  adjusted  and  provided  for;  and  they  did 
not  necessarily  make  the  scheme  (the  principles  upon  which  they  must  all  be 
agreed)  either  impossible  or  undesirable.  More  particularly  did  he  welcome  the 
suggestion  that  the  central  authority  should  be  provided  with  a  permanent  labor- 
atory staff,  for  in  his  opinion  the  research  work  on  sewage  purification  was  too 
fragmentary  and  interrupted,  and  often  too  exclusively  local  to  be  of  the  greatest 
value.  If  such  a  staff  could  go  round  the  country  and  make  their  in\-estigations 
at  the  various  installations  at  present  existing,  comparing  results  with  all  the 
existing  circumstances  as  they  went  along,  many  important  facts  which  are 
awaiting  an  easy  solution  would  be  focussed  and  brought  out ;  and  probably  we 
should  learn  more  with  reference  to  the  kinds  of  treatment  best  adapted  to 
different  classes  of  sewage  in  5  years  than  we  should  learn  under  the  present 
unco-ordinated  state  of  things  in  50  years. 

Me.  G.  'SLoisTJLGV  Harris  (Secretary  to  the  County  Councils  Association)  said 
he  should  like  to  draw  attention  to  the  tactical  situation.  In  1902  a  deputation 
of  the  County  Councils  Association,  The  Roj'al  Sanitary  Institute,  and  other 
bodies,  interviewed  the  President  of  the  Local  Government  Board,  and  asked 
that  an  inquiry  by  Royal  Commission  or  otherwise  might  be  undertaken  as  to 
the  three  questions  of  pollution,  waste,  and  the  depleting  of  one  area  for  the 
benelit  of  another.  It  w-as  thought  that  before  such  an  inquiry  was  held  the 
matter  was  not  really  ripe  for  legislation.  Mr.  Long  referred  those  points  to 
the  Royal  Commission,  but  as  the  commission  had  only  a  month  or  two  out  of 
its  eight  years  in  which  to  consider  them,  it  could  hardly  Jje  said  that  they  were 
properly  gone  into.  However,  as  Sir  William  Ramsay  had  stated  that  JNIr.  Burns 
had  promised  to  introduce  a  Bill  the  matter  was  on  a  different  footing.  But  in 
view  of  the  enormous  amount  of  proposed  legislation  it  would  appear  very 
doubtful  \\hether  that  Bill,  even  if  introduced,  would  become  law.  As  regarded 
one  of  the  points,  however  (namely,  that  of   pollution)  the  County  Councils 
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Association  drafted  a  Bill  as  long  ago  as  1S96,  which  was  introduced  year  after 
year  by  Sir  Francis  Powell  with  the  usual  ill  success  of  private  measures,  and 
which,  while  it  did  not  propose  the  establishment  of  a  central  authority, 
would  deal  with  several  of  the  other  points  mentioned  by  Sir  William  Eamsay. 
The  Parhamentary  Committee  of  the  Association  would  consider  the  nest  day 
whether  the  13111  should  be  again  introduced,  and  it  would  probably  greatly 
assist  the  objects  on  which  the  meeting  appeared  to  be  agreed,  if  that  Bill 
were  supported,  whether  the  Government  Bill  was  introduced  or  not.  It 
seemed  surprising  that  Dr.  Barwise  should  object  to  the  idea  of  a  Elvers 
Board  having  an_\-thing  to  do  with  the  source  of  supply  within  its  area.  But 
that  was  the  point  which  the  County  Councils  Association  felt  was  extremely 
important ;  and  if  Elvers  Boards  were  to  be  generally  appointed  it  was  surely 
most  desirable  that  all  the  questions  relating  to  the  purity  and  sufficiency  of 
water  supplie-<  should  be  dealt  with  together. 

Me.  Heebekt  T.  Scoble  (Westminster)  said  that  it  seemed  to  him  that 
many  of  the  difficulties  referred  to  in  the  discussion  respecting  the  safeguarding 
of  water  supplies  were  due  to  a  misconception.  He  held  that  it  was,  and  would 
remain,  the  duty  of  the  supplying  authorities  and  companies  to  see  that  their 
water  was  pure  ;  no  one  could  guarantee  the  water  at  the  intake  to  be  free  from 
contamination.  The  chief  objection  that  had  been  raised  could  be  met  by 
making  the  water-users  (outside  the  area  under  the  control  of  a  Elvers  Board) 
contributors  to  the  funds,  coupled  with  representation. 

The  question  of  sewage  disposal  was,  perhaps,  the  one  that  was  most  in  his 
mind  in  connection  with  Elvers  Boards  and  the  Centnd  Authority.  The  general 
position  was  that,  not  withsf.anding  the  Elvers  Pollution  Prevention  Act  of  1876, 
there  was  no  official  body  to  enforce  compliance  witli  the  law.  Nor,  when  a 
scheme  of  sewage  disposal  was  sanctioned  by  the  Local  Government  Board,  was 
there  any  power  to  ensure  that  it  would  lie  properly  carried  out,  or  that  after 
completion  it  would  be  kept  in  such  condition  as  to  givi'  the  best  possible  results. 
It  «as  manifestly  absurd  that  large  sums  of  money  should  be  spent  and  that 
there  sliould  Ije  no  control  over  the  subsequent  operation  of  the  works.  The 
existing  Elvers  Boards  and,  incidentally,  some  County  Councils  did  insist  on, 
and  could  press  for.  the  provision  of  purification  ])Iant,  and  by  means  of  visits 
from  their  inspectors  were  able  to  check  the  management  of  existing  works.  In 
the  case  of  the  tlin^e  Xorthern  Boards  the  work  of  supervision  was  accomplished 
at  an  average  expenditure  of  one-ninth  of  a  peiniy  in  the  pound  on  the  rateable 
value. 

The  fishing  interests  in  many  of  our  rivers  were  of  great  value,  and  much  help 
towards  tiie  Ix-ttcnnent  of  tlie  water  and  information  respecting  pollution  could, 
doul)tless,  be  obtained  jjy  including  representatives  therefrom  (jn  the  Boards. 
Amongst  other  matters  requiring  attention  are  the  prevention  of  floods  and  tlie 
stopjjage  of  the  sludging  of  mill-dams. 
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ARTHUE   BEOWN,  M.Ixst.C.E. 

THE  Road  Requirements  in  Town  and  Country  may,  I  think,  be  classed 
under  six  different  heads  : — 

1.  The  surface  must  give  good  foothold  for  horses. 

2.  It  must  be  as  noiseless  as  possible. 

3.  It  must  be  free  from  dust  in  summer,  and  free  from  mud  in 

winter. 

4.  It  must  be  of  such  a  surface  as  will  prevent  side-slip  with 

either  motor  cars  or  cycles. 

5.  The  surface  must  stand  the  traffic  of  the  district. 

6.  Lastly,    the   road   must   be    cheap    as   regards  first    cost,   or 

maintenance,  or  both. 
The  order  of  importance  of  those  requirements  is  somewhat  difficult  to 
give.  For  instance,  the  man  who  drives  a  horse  thinks  good  foothold  is  of 
the  greatest  importance,  and  many  people  who  do  not  drive  horses  will 
agree  with  him.  Residents  who  live  abutting  on  our  main  highways 
consider  absence  of  noise,  and  freedom  from  dust  and  mud,  as  being  of  the 
greatest  importance.  Cyclists  and  motorists  take  no  interest  in  a  road 
being  noiseless,  as  they  ride  on  rubber  t\Tes,  but  they  do  demand  roads 
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free  from  dust  and  mud,  and  consider  a  surface  wliicli  does  not  encourage 
side-slip  as  a  sine  qua  non. 

No.  5,  tliat  the  road  must  stand  the  traffic  of  the  district  without 
undue  expenditure  in  repairs,  is  one  which  the  road  engineer  makes  it  his 
business  to  try  and  carry  out.  The  last  requirement.  No.  6,  is  one  on 
which  we  can  obtain  a  unanimous  vote :  tlie  road  must  be  cheap. 

I  believe  you  will  agi-ee  with  me  that  the  problem  of  making  and 
maintaining  the  main  streets  and  roads  in  oui-  cities  and  counties  is  not  an 
easy  one,  and  it  is  rendered  ever^-  day  more  difficult  in  consequence  of  the 
disinclination  of  the  powers  that  be  to  spend  more  money  on  this  object ; 
money  can  be  found,  and  has  to  be  found. 

I  propose  : 

1.  To  shortly  describe  the  various  kinds  of  paving  to  be  found  in 

the  main  streets  of  our  cities  and  urban  districts,  with  the 
cost  of  each  and  how  far  each  type  fulfils  any  of  the  six 
re(iuirements. 

2.  To  refer  to  the  dust  nuisance  generally,  and  describe  some  of 

the  palliatives  used  to  combat  that  nuisance. 

3.  To  suggest  what  is  to  be  the  construction  of  tlie  ui'ban  and 

country  higliway  in  the  future. 

4.  What  tlie  improvement  of  roads  will  cost,  and  how  will  the 

money  be  found  to  pay  for  those  improvements. 

1.  As  regards  the  various  kinds  of  road  paving,  &c.,  for  main  street 
and  urban  roads  we  have  (a)  granite  sett  jiaving,  which  is  a  favourite  type 
with  every  road  engineer  on  account  of  its  durability.  The  kind  of 
granite  depends  on  the  position,  geographically,  of  the  town ;  Nottingham, 
in  consequence  of  its  inland  position,  cannot  obtain  cheaply  eitlier  Welsh, 
Scotch,  or  Guernsey  granite,  and  is  dependent  on  a  sujiply  from  the 
Leicestershire  quarries.  Norway  has  during-  the  past  eight  years  been 
a  strong  competitor  to  the  Leicestersliire  quarries  ;  the  granite  from 
the  latter  district  is  mainly  hard  and  somewhat  close  grained,  wears  well, 
but  naturally  wears  somewhat  smooth  and  slippery;  Norway  granite  is 
more  open  grained  and  gives  fairly  good  foothold,  but  it  is  tlierefore  softer 
than  Leicestershire  granite.  The  finest  granite  for  sett  paving  is 
Aberdeen  granite ;  it  is  hard,  but  it  gives  as  good  foothold  as  granite 
from  Norway. 

Tlie  setts  arc  usually  from  5  in.  to  7  in.  deep,  and  art-  laid  on  a 
concrete  f<nnulation  6  in.  to  8  in.  thick ;  the  joints  are  run  in  with  pitch 
and  tar  and  made  quite  impervious;  the  cost,  including  concrete  founda- 
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tion,  is  about  12s.  t5tl.  per  yard  super.  The  advantages  of  granite  setts 
are  that  there  is  no  paving  equal  to  it  for  carrying  heavy  traffic ;  it  is 
free  to  a  very  great  degree  from  dust  and  mud ;  there  is  no  side-slip. 
Its  disadvantages  are  that  it  is  exceedingly  noisy,  and  wliere  traffic 
is  heavy  and  on  steep  grades  requires  sanding  daily.  It  will  stand 
heavy  traffic,  but  there  is  one  kind  of  traffic  which  can  easily  punish  this 
pavement,  and  that  is  the  traction-engine  weighing  18  tons,  hauling 
three  loaded  trucks,  each  weighing  12  tons;  the  steel  strips  on  the 
driving  wheels  of  the  traction  engine  snip  off  the  edges  of  the  setts 
and  destroy  the  appearance  of  the  paving  and  its  durability,  and  by 
increasing  the  space  between  each  sett  make  the  paving  more  noisy. 
All  this  could  be  avoided  if  traction-engine  owners  would  use  wheels 
filled  in  with  rims  of  hard  wood,  but  these  are  i-ather  more  expensive 
to  maintain  than  the  steel-rimmed  wheels.  I  would  stop  this  damage  by 
putting  a  tax  of  £100  a  year  on  steel-shod  traction  engines,  and  £20 
a  year  on  wooden-shod  ones. 

I).  Wood  paving  is  the  most  popular  pavement  for  busy  thoroughfares  ; 
it  is  the  pavement  which  every  ratepayer  desires  to  have  in  front  of  his 
own  premises,  and,  curiously,  it  is  the  most  expensive.  The  usual  founda- 
tion of  ti  in.  or  8  in.  thick  of  Portland  cement  concrete,  with  a  finely 
screeded  surface  to  receive  the  blocks,  is  absolutely  necessary.  Almost 
every  kind  of  wood  has  been  tried,  but  during  the  past  ten  years  Austra- 
lian hardwood  has  been  most  largely  used ;  it  was  greatly  boomed  Vjy  the 
Australian  Government,  and  practically  has  almost  ousted  creosoted  rod  deal. 
There  are  two  principal  kinds  of  this  hardwood,  jarrah  and  karri ;  the 
wood  is  very  hard  and  very  heavy,  its  specific  gravity  being  higher  than 
water,  but  it  is  rather  brittle ;  the  edges  break  away  and  cause  the  joints 
to  appear  wide,  although  the  blocks  are  closely  paved.  It  is,  although  so 
close  grained  and  hard,  a  most  extraordinary  wood  for  expansion  and 
contraction;  its  greatest  drawback,  however,  is  its  slipperiness ;  to  say 
that  it  requu-es  saucing  daily  is  putting  the  matter  very  mildly,  some 
roads  paved  with  hardwood  in  Nottingham,  in  certain  conditions  of 
weather,  have  been  sanded  five  or  six  times  daily. 

The  blocks  are  dipped  in  pitch  and  tar,  and  paved  quite  close,  and  a 
space  left  at  the  kerbs  filled  in  with  soft  clay  to  take  up  the  expansion. 

The  cost  of  jarrah  paving  is  from  14s.  to  16s.  per  square  yard, 
depending  upon  the  price  of  the  timber,  which  fluctuates  a  good  deal. 

Those  who  have  to  maintain  city  roads  believe  that  ci'eosoted  red  deal 
will  come  into  favour  again,  and  in  fact  it  has.    Its  cost  is  less  than  that  of 
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hardwood ;  it  costs  less  in  sanding ;  and  if  the  timber  is  good,  sound  stuff, 
and  well  creosoted,  it  will  wear  nearh'  as  long  as  hardwood.  The  creosote 
preserves  the  life  of  the  timber  and  is  an  antiseptic.  No  better  instance 
of  creosoted  red  deal  pa\-ing  could  be  given  than  the  piece  in  front  of  the 
Nottingham  Guildhall,  which  has  been  laid  for  twenty-two  years,  has  not 
cost  £5  in  repairs,  and  is  perfectly  sound  and  not  by  any  means  worn  out. 
No  kind  of  uncreosoted  wood  could  show  a  result  like  this.  The  cost  of 
creosoted  wood  pa^•ing  is  about  13s.  per  square  yard. 

Wood  paving  in  dry  weather  gives  the  most  perfect  foothold  of  any 
road  except  ordinaiy  drj-  macadam ;  and,  on  the  other  hand,  in  some 
conditions  of  weather  it  is  a  veritable  skating  rink  when  covered  with  a 
greasy  slime  peculiar  to  wood  pa\nng.  When  in  this  condition  the 
sprinkling  of  sand  only  increases  the  trouble,  and  there  is  only  one  cure — 
a  thorough  washing,  which  of  course  has  to  take  place  at  night. 

In  very  dry  weather  the  dust  from  wood  paving,  although  not  large  in 
amount,  is  particularly  irritating ;  but  this  is  caused  by  the  pulverised 
horse  droppings,  which  are  more  apparent  on  wood  tlian  any  other  kind  of 
pavement.  In  dry  weather  the  whole  area  of  the  wood  paving  must  on 
no  account  be  watered,  unless  you  require  a  skating  rink ;  the  channels 
only  should  be  watered  with  a  cart,  having  the  spreader  arranged  specially 
for  this  purpose. 

A  wood  paved  road  fulfils  requirement  No.  1  as  to  foothold.  No.  4  as 
regards  side-slip  only  in  dry  weather;  No.  2  as  regards  freedom  from 
noise ;  No.  3  as  regards  dust  and  mud  to  a  very  great  extent ;  and  as  regards 
re(|uirements  Nos.  5  and  6  it  is  costly  to  maintain  and  by  no  means  cheap. 

c.  The  third  type  of  road  is  the  ordinary,  dry  macadam  road.  This 
can  only  be  used  for  urban  roads. 

The  absolute  necessity  of  a  good  foundation  for  a  macadam  road  is  as 
great  as  in  the  two  types  already  mentioned,  but  in  the  case  of  the 
macadam  road  it  is  usually  of  hard  ballast,  well  rolled.  The  granite  should 
be  of  tlie  hardest  and  toughest  description,  and  from  2  in.  to  2^  in.  gauge 
for  roads  of  importance.  Macadam's  rule  was  that  the  stone  should  not 
be  larger  than  you  could  put  in  your  mouth.  I  would  not  care,  myself,  to 
trust  to  the  accuracy  of  this  gauge,  and  prefer  a  metal  one.  The  stones 
should  be  rolled  and  rolled  until  they  are  dovetailetl  together  as  in  a  mosaic 
pavement,  and  no  binding  material  sliould  be  used  until  this  has  been- 
effected.  It  should  always  be  remembered  that  the  less  liinding  material 
you  use  in  consolidating  your  road  the  less  dust  and  mud  you  will  have 
afterwards.     Road  scraping  should  on  no  account  be  used  for  binding,  it 


I 


Akthue  Brown.  159 

has  been  mud  and  will  speedily  return  to  its  original  condition,  fine  granite 
only  should  be  used  for  this  purpose. 

This  road  is  the  ideal  one  for  foothold,  for  noiselessness,  and  for 
absence  of  side-slip.  It  will  not  carry  heavy  traffic,  but  it  is  cheap  as 
regards  first  cost,  a  good  road,  including  foundation,  being  made  for  from 
2s.  fid.  to  2s.  Od.  per  sq.  yard ;  but  this  class  of  road  is  the  one  which  has 
given  rise  to  all  the  troubles  since  the  advent  of  the  motor  car,  as  regards 
dust  more  particularly.  Where  the  traffic  is  heavy,  the  process  of  taking 
off  the  mud  and  laying  on  the  granite  is  almost  continuous ;  where  the 
ordinary  traffic  is  light,  and  the  motor  traffic  is  heavy,  the  dust  is  a  great 
nuisance. 

d.  A  paving  which  is  just  now  in  its  early  experimental  stages  in  this 
country  is  a  paving  called  Durax.  This  paving  is  laid  on  a  foundation 
of  hard  ballast,  or,  as  it  is  expected  to  take  the  place  of  the  ordinary  dry 
macadam  roadway,  it  is  suggested  that  it  should  be  laid  on  the  top  of  the 
existing  macadam  roads,  when  the  levels  will  allow  of  this  being  done. 
The  material  is  granite,  about  3|  in.  cube.  The  peculiarity  of  the  method 
of  paving  is  that  the  cubes  are  not  laid  in  straight  courses  at  right  angles 
to  the  central  axis  of  the  road,  but  in  courses  having  a  segment  with  a 
chord  about  5  or  6  ft.  ;  thus,  if  the  road  is  30  ft.  wide,  there  are  five  or 
six  of  these  segments  in  the  width  of  the  road.  The  stones  or  cubes  are 
laid  as  close  together  as  possible,  and  are  well  rammed  with  a  light 
rammer.  The  syndicate  having  charge  of  Durax  paving  suggest  that  the 
joints  should  be  filled  with  sand,  but  I  prefer  to  fill  them  in  with  pitch 
and  tar,  as  in  the  case  of  ordinary  sett  paving.  The  noiselessness  of  this 
paving  is  certainly  most  extraordinary  :  it  is  quite  inconsistent  with  one's 
oi'dinary  ideas  of  a  paved  road.  There  is  no  doubt  that  the  segmental 
shape  of  the  courses  conduces  to  the  noiselessness  in  a  marked  degree. 
The  road  gives  good  foothold,  is  free  from  dust  and  mud,  there  is  no  side- 
slip, and  it  will  stand  fairly  heavy  urban  traffic ;  but  the  cost  is  somewhat 
heavy  (about  5s.  6d.  per  square  yard,  exclusive  of  any  foundation).  Taking 
a  road  at  10  yds.  wide,  this  price  would  equal  £4,840  per  mile  run. 

The  syndicate  believe  that  this  road  will  supersede  macadam  roads  in 
the  country,  and  solve  the  dust  and  mud  problem:  there  are  nearly  27,500 
miles  of  main  roads  in  the  country ;  what  will  our  friends  who  still  like 
to  drive  horses  say  to  this  length  of  paved  roads  ?  This  class  of  paving 
may,  after  trial,  be  found  to  be  useful  on  busy  urban  roads  wliere  onlinary 
macadam  is  objected  to  on  account  of  the  dust,  but  its  first  cost  will 
prevent  its  uni-\-ersal  adoption  on  all  main  country  roads. 
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e.  The  last  type  of  road  is  tar  macadam.  There  is  nothing  new  in  tar 
macadam ;  it  has  been  laid  in  this  citv  for  fifty  years.  The  first  piece  of 
tarred  panng  in  this  country  was  laid  on  the  London  Road  about  the 
year  1845. 

The  material  most  favoured  for  use  in  making  tar  macadam  is  iron- 
stone slag,  but  I  am  certain  that  good  results  can  be  obtained  by  using 
certain  kinds  of  granite.  The  advantage  of  using  slag  is  that  it  is  dry, 
and  if  the  trucks  in  which  it  is  delivered  are  sheeted  down  the  material 
need  only  be  slightly  warmed  before  being  treated. 

I  have  often  been  asked  for  my  prescription,  which  when  given  has 
sometimes  been  used  by  the  patient  with  peculiar  results.  It  was  not  the 
fault  of  the  prescriber  or  of  the  patient,  but  the  fault  of  the  drugs  used. 
There  is  nothing  on  earth  which  differs  so  greatly  as  the  liquid  called  tar ; 
good  and  poor  qualities  of  tar  are  quite  common,  chemical  analysis,  so 
far,  does  not  always  help  you,  besides,  the  analysis  of  tar  is  rather  an 
expensive  matter,  and  unless  you  have  every  load  analysed  you  are  not 
certain,  this  analysis  would  add  50  per  cent,  to  the  cost  of  your  material. 
Tar  varies  in  quality  at  different  gasworks,  hence  the  futility  of  giving 
prescriptions  of  "so  much  tar  to  so  much  pitch,"  which  in  another 
town,  buying  tar  from  another  gasworks  would  cause  failure.  But  the 
same  thing  ajjplies  to  tar  from  any  works ;  it  differs  at  the  same  gasworks 
at  different  seasons  of  the  year.  The  tar  from  one  gasworks  is  quite 
different  to  the  tar  from  another  works  in  the  same  town. 

A  different  method  in  carbonising  the  coal,  using  a  lower  grade  coal, 
and  very  often  a  change  in  the  management,  alters  entirely  the  nature  of 
the  tar  and  renders  it  unsuitable  for  tar  macadam  purposes. 

I  and  others,  including  my  friend  Mr.  Ilooley,  are  trying  to  standardise, 
if  possible,  this  material,  and  if  tar  macadam  is  going  to  be  used  as 
extensively  as  some  of  us  believe  it  will  be,  those  who  sell  tar  will  have  to 
sell  it  with  a  guarantee  as  to  its  constituents.  I  believe  that  nearly  all 
the  failures  can  be  put  down  to  the  quality  of  the  tar:  those  who  have  a 
free  hand  and  can  buy  where  they  like  can  do  better  than  those  who  must 
buy  from  one  works  only,  and  buy  tar  containing  many  things  which  are 
not  re(|uired,  and  are  harmful  to  the  j)rocess  of  mixing  and  making  tar 
macadam. 

There  are  a  good  many  kinds  of  apparatus  for  mixing  tar  macadam ; 
but  I  do  not,  for  obvious  reasons,  propose  to  describe  these.  The  material 
when  warmed  and  coated  with  tar  is  preferably  stacked  for  a  few  weeks  to 
mature,  but  this  is  not  absolutely  necessary.     It  is  laid  in  two  coats,  the 
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lower  one  about  3  in.  to  4  in.  thick  of  material  2  in.  to  2^  in.  gauge,  and 
the  top  coat  Ij  in.  to  1^  in.  thick  of  material  1  in.  to  1;^  in.  gauge.  The 
whole  is  well  rolled  and  covered  witii  dry  granite  chippings. 

There  are  limitations  to  the  use  of  tar  macadam  roads,  and  it  is 
often  laid  down  as  a  rule  that  this  material  should  not  be  laid  down 
on  a  gradient  steeper  than  1  in  18  ;  in  Nottingham  there  is  a  tar  macadam 
road  laid  on  a  gradient  of  1  in  10,  and  heavily  laden  drays  pass  down 
this  road  with  safety  ;  they  do  not  come  up ;  they  could  not,  whatever 
the  surface  was  laid  with. 

In  certain  conditions  of  weather  the  foothold  is  not  all  that  could 
be  desired,  but  if  the  sanding  staff  is  well  organised  this  difficulty  may 
be  surmounted. 

The  cost  of  a  new  tar  macadam  road,  including  foundations,  etc.,  is 
about  3s.  6d.  per  yard  su]ier. 

This  road  fulfils  condition  No.  1  as  to  foothold,  except  in  very  frosty  or 
greasy  weather ;  No.  2  as  to  noiselessness,  also  No.  3  regarding  dust  and 
mud ;  No.  4  in  dry,  fine  weather,  but  in  greasy  weather  is  apt  to  encourage 
side-slip ;  for  urban  roads  it  fulfils  requirement  No.  5,  and  it  is  fairly 
cheap  and  fulfils  requirement  No.  6. 

We  have  not  discovered  any  road  w-hich  fulfils  all  the  requirements  laid 
down,  and  I  think  we  never  shall. 

2.  I  now  come  to  the  dust  nuisance  and  the  various  remedies  which 
have  been  tried  to  alleviate  it. 

a.  The  ordinary  method  of  street  watering :  but  how  little  effect  this 
has  on  roads  on  very  hot  days  in  summer,  when  the  temperature  in  the 
sunshine  rises  to  140"^  and  the  humidity  falls  to  45  as  compared  with  100 
(complete  saturation) ;  watering  in  this  condition  of  weather  arouses  in  the 
staff  a  feeling  of  hopelessness  and  certainly  a  doubt  as  to  whether  tiie  money 
so  spent  is  not  absolutely  wasted.  I  am  speaking  more  particularly  of  urban 
macadam  roads  and  not  paved  roads.  How  would  it  be  possible  to  water 
the  miles  of  county  roads  ?  It  is  diflScult  in  cities  where  the  water  mains 
are  everywhere  and  standposts  frequent,  but  on  the  county  roads  there  are 
thousands  of  miles  where  tliere  are  no  water  mains,  and  it  increases  the 
cost  enormously  when  the  water  has  to  be  carted  a  mile  or  more  fi-om  the 
nearest  pond  or  dyke,  there  is  also  the  risk  that  the  latter  may  be  dried 
up  during  hot  weather  just  when  watering  is  most  requireil. 

Water  can  only  be  used  with  economy  and  with  moderate  success  when 
standposts  are  placed  at  intervals  not  exceeding  ^  mile.  Road  watering 
on  an  urban  road  under  these  conditions  costs  from  fjd.  to  Id.  per  yard 
super,  per  annum. 
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h.  Various  oil  preparations  have  been  tried,  with  only  moderate 
success,  and  have  given  place  to  materials  of  which  calcium  chloride  is  the 
principal  ingredient.  It  has  been  known  for  years,  that  street  watering 
with  sea  water  is  more  effective  than  watering  with  the  town  water  supply ; 
after  the  water  has  evaporated,  the  particles  of  sea  salt  remain ;  these  are 
deliquescent,  always  taking  up  moisture  from  the  air  and  remaining  damp. 
Calcium  chloride  is  a  saline  body,  much  like  sodium  chloride,  but  more 
deliquescent,  as,  if  some  of  the  calcium  chloride  is  exposed  to  the  air  for 
a  short  time,  it  attracts  so  much  moisture  from  the  air  that  it  rapidly 
becomes  a  li(juid.  It  is  a  bye-product  at  chemical  works,  is  produced  in 
enormous  quantities,  and  ought  to  be  sold  more  cheaply  than  it  is,  the 
present  price  being  about  30s.  per  ton,  plus  carriage.  It  is  applied  in  the 
usual  way,  by  means  of  a  water  cart,  the  first  dressing  is  a  10  per  cent, 
solution,  and  the  second  a  5  per  cent,  solution.  After  the  evaporation  of 
the  water,  which  is  simply  the  medium  by  which  the  calcium  chloride  is 
applied  to  the  road,  the  crystals  are  left  on  the  surface  and  attract 
moisture  from  the  air,  keeping  the  surface  of  the  road  damp.  Curiously, 
the  greatest  enemy  of  any  oil  process  or  calcium  chloride  mixture  for  laying 
dust  is  heavy  rain,  which  washes  the  oil  or  calcium  chloride  from  the 
surface  of  the  road  into  the  channels,  so  that  the  process  of  treating  the 
surface  has  to  be  repeated. 

I  have  found  calcium  chloride  very  effective,  and  its  great  advantage 
over  ordinary  street  watering  is  that  it  ensures  a  road  with  freedom  from 
dust  for  a  week,  although  this  depends  a  good  deal  upon  the  amount  of 
the  traffic. 

Tlie  cost  of  treating  roads  witli  calcium  chloride  is  about  25  per  cent, 
less  than  ordinary  street  watering,  but  the  comparison  is  hardly  fair 
to  calcium  chloride  for  the  reasons  given  above. 

c.  Tar  painting,  or  spraying,  of  roads  has  been  strongly  urged  by  its 
champions  as  being  the  only  cure  for  dust.  The  Roads  Improvement 
Association  and  the  Automobile  Club  offered  prizes  last  year  for  the 
best  method  of  laying  dust,  and  very  extensive  trials  were  made  on  roads 
near  London.  I  saw  some  of  these  trials  and  Iiave  given  the  subject  very 
careful  attention.  The  roads  upon  which  the  trials  were  made  were 
absolutely  free  from  dust  before  the  trials,  and  there  was  no  dust  after- 
wards, because  there  was  no  sunshine  and  plenty  of  rain.  The  trials 
l)roved  nothing. 

I  would  like  to  sec  tar-painting  or  s])raying  tried  in  a  hot,  dry  summer, 
when  the  system  could  be  carefully  tested.     I  am  bound  to  say,  however, 
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that  some  surveyors  speak  very  highly  of  it,  and  one  surveyor  in  the  South 
England  has  given  an  order  for  the  tar-treating  of  150  miles  of  road,  so 
that  there  will  be  opportunities  of  watching  this  process  if  the  weather  is 
dry  and  favourable. 

One  great  drawback  to  tar-painting  is  that  in  winter,  after  frost  and 
snow  succeeded  by  continuous  but  not  heavy  rainfall,  the  road  is  coated 
with  a  black,  slimy  mud,  which  is  very  difficult  to  remove. 

Tar-painting  is  expensive  :  from  figures  obtained  from  those  having 
experience,  the  cost  is  from  Id.  to  2d.  per  yard  per  annum.  This  is  the 
opinion  of  the  County  Surveyor  of  Kent,  who  says :  "  If  all  the  county 
roads  are  to  he  tar-painted  the  cost  would  be  a  million  a  year,  and 
about  34  million  gallons  of  tar  would  be  consumed,  of  a  value  of  about 
£280,000."  What  a  windfall  for  gasworks !  And  how  long,  in  view  of 
such  a  demand,  would  tar  remain  at  its  present  price  ? 

Taking  the  cost  at  only  Id.  per  yard  per  annum,  and  the  roads  at  an 
average  of  10  yds.  wide,  it  would  equal  £73  per  annum.  I  believe  the 
average'  cost  of  the  upkeep  of  county  roads  is  only  £60  per  annum,  and, 
therefore,  the  cost  of  maintenance  of  the  county  roads  would  be  more 
than  doubled  if  they  had  to  be  tar- painted  in  order  to  lay  the  dust. 

3.  I  come  now  to  the  third  requirement :  what  road  will  most  effec- 
tually combat  the  dust  and  mud, nuisance  ?  I  believe  that  the  only  road 
which  will  effectively  do  this  is  some  kind  of  tar  macadam  road,  which 
could  be  made  very  cheaply  if  some  of  the  enormous  heaps  of  slag  and 
granite  which  are  now  waste  material  could  be  used,  and  if  tar  could  be 
standardized  and  delivered  to  the  user  in  a  state  fit  for  use  without 
resorting  to  hours  of  continuous  boiling. 

I  have  already  said  that  a  tar  macadam  road  would  cost  about  3s.  t)d. 
per  square  yard,  but  this  is  for  an  entirely  new  road,  and  includes  excava- 
tion, foundation,  etc. ;  many  roads  have  fairly  good  foundations,  and  these 
could  have  the  coat  of  tar  macadam  laid  on  the  top,  using  the  present 
macadam  as  a  foundation. 

4.  What  would  it  cost,  and  wjio  should  pay  for  it  ? 

I  believe  that  treating  the  county  roads  as  suggested  would  cost  £1,000 
per  mile.  There  are  about  27,500  miles  of  roads  in  England  and  Wales, 
there  is,  therefore,  an  expenditure  of  27|  millions  to  be  faced:  how  is 
that  money  to  be  found  ?  the  easiest  answer  is  that  the  State  must  find  it, 
and  I  intend  to  shew  by  what  means  the  State  could  raise  money  for 
assisting  road  authorities. 

What  has  brought  about  the  trouble  regarding  the  upkeep  and  main- 
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tenance  of  urban  aud  countrv  roads  ?  The  answer  is,  the  motor  car  and 
other  self-propelled  vehicles.  Road  engineers  are  frequently  told  that 
they  know  nothing  about  the  maintenance  of  roads,  and  that  road  surfaces 
are  not  brought  up  to  everj'day  modern  requirements  ;  but  road  engineers 
might  with  equal  truth  say,  that  motor  cars  are  quite  as  imperfect,  and 
that  tlie  ingenuity  of  man  could  not  devise  a  more  efficient  dust  raiser  than 
the  modern  motor  car,  with  its  low  body,  trailing  leather  splashboards,  and 
excessive  speed. 

As  a  road  destroyer,  the  motor  car  in  some  conditions  of  the  weather 
is  unequalled,  as  after  slight  rain,  just  drying,  or  worse  still,  after 
a  sharp  frost  succeeding  wet  weather  quickly  and  followed  by  a  sudden 
thaw,  a  hea^y  motor  car  travelling  at  30  miles  an  hour  will  make  grooves 
0  inches  wide  and  i  inch  deep  in  an  ordinary  macadam  road,  yet  some 
people  say  motorcars  do  not  afifect  the  roads  prejudicially.  We  are  not  all 
motorists,  and  as  they  are  primarily  responsible  for  the  present  trouble  on 
urban  and  country  roads,  is  it  unreasonable  to  ask,  that  cither  the  construc- 
tion of  motor  cars  should  be  improved  to  prevent  the  damage  they  do  to  the 
roads,  and  worse  still,  the  inconvenience  they  cause  to  the  general  public, 
more  particularly  to  the  owners  of  and  residents  in  houses  abutting  on  those 
roads,  or  that  the  owners  of  the  cars  should  at  any  rate  help  to  pay  for 
converting  the  roads  to  their  use  ?  '  Surely  people  who  can  afford  to  pay 
from  £800  to  £2,000  for  a  motor  car,  and  from  £200  to  £(?00  a  year  for 
its  upkeep,  can  afford  to  pay  a  tax  for  their  use  of  the  roads,  by  which 
they  absolutely  take  away  all  the  pleasure  which  the  ordinary  pedestrian 
or  driver  of  a  horse  used  to  find  on  the  public  highway. 

I  quite  agree  that  the  advent  of  the  motor  car  and  other  self-propelled 
vehicles  has  done  some  good,  not  only  as  regards  lu-ban  but  country  roads. 
The  old  methods  adopted  by  some  Rural  Councils  of  repairing  roads  with 
any  kind  of  soft  stone  and  binding  it  together  with  refuse  obtained  from 
wayside  ditches  has,  it  is  hoped,  gone  for  ever. 

I  believe  that  motor  cars,  motor  vehicles,  traction  engines,  tractors, 
and  in  fact  every  self-propelled  vehicle  which  is  firstly  a  public  danger, 
and  which  secondly  affects  tJie  public  highways  in  such  an  extraordinary 
degree,  should  pay  something. 

Just  look  for  a  moment  how  severely  handicapped  is  that  self-iiropelled 
vehicle,  an  electric  tramcar.  Take  a  system  operated  by  a  company,  say 
at  Bristol :  tliey  have  to  not  only  make,  but  maintain,  the  paving  of  the 
road  tliey  run  over;  and  they  do  not  wear  it  out  as  they  do  not  touch  it. 
And  they  also  pay  rates   on  their  buildings,   plant,  and  track    as  any 
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ordinary  business  concern  does.  Compare  this  with  the  ease  with  which 
an  owner  of  a  traction  engine  can  pass  into  a  neighbouring  county  by 
]>aving  a  fee  of  2s.  Od.  and  do  £500  worth  of  damage. 

Road  engineers  can  make  roads  practically  dustless,  with  a  surface  to 
suit  the  motorist  and  to  stand  fairly  heav}'  traffic,  but  it  amounts  to  a 
reconstruction  of  our  country  roads.  This  will  cost  money,  and  cannot  be 
done  without  both  rates  and  taxes.  It  would  require  that  the  ordinary 
rates  for  maintenance  would  be  about  doubled,  and  this  would  have  to  be 
supplemented  by  a  sura  of  money  being  found  from  other  sources,  and  the 
only  source  which  will  occur  to  most  people  is  a  tax  on  self-propelled 
vehicles.  Mr.  Asquith,  the  Chancellor  of  the  Exchequer,  stated  last  year 
when  propounding  his  Budget  that  this  tax  had  been  suggested  to  him, 
and  there  is  no  doubt  in  most  people's  minds  that  such  a  tax  will  have  to 
be  imposed.  There  are  at  least  (30,000  or  70,000  self-propelled  vehicles  in 
the  country,  and  a  tax  of  £20  per  annum  would  realise  from  £1,200,000 
to  £1,400,000;  this  should  be  collected  by  the  State  and  handed  over 
to  the  various  authorities  in  proportion  to  their  mileage  and  requirements. 
At  the  conference  of  Road  Engineers  and  Road  Users  held  last  year  under 
the  auspices  of  the  Municipal  and  County  Engineers  and  the  Roads  Im- 
provement Association,  a  resolution  was  carried,  I  believ'e,  practicall}^ 
unanimously  that  "a  further  tax  beyond  that  at  present  imposed  should  be- 
levied  on  self-propelled  vehicles  as  a  means  of  providing  revenue  for  road 
maintenance  purposes." 

If,  therefore,  the  present  cost  of  the  maintenance  of  roads  in  the- 
counties  is  put  at  1^  millions,  and  an  additional  1  milUon  is  obtained 
from  rates,  and,  say,  1^  millions  from  a  tax  on  self-propelled  vehicles,, 
a  sum  of  iJf  millions  per  annum  would  be  available,  and  with  this  sum. 
the  condition  of  the  roads  could  be  altered,  not  so  as  to  make  them 
j^erfect,  but  it  would  render  their  condition  such  that  the  present  intoler- 
able dust  nuisance  would  be  stopped.  The  change  could  not  be  made  in  a 
year  or  in  five  years,  but  would  be  one  of  gradual  growth,  and  the  roads 
ought  to  be  under  some  general  system  of  inspection  and  control,  £o  as  to 
insure  that  the  money  was  spent  on  some  system  that  woultl  give  the 
maximum  amount  of  comfort  for  a  minimum  amount  of  expenditure. 

I  am  disinclined  to  suggest  Government  control,  but  rather  a  control 
of  some  board  of  engineers  who  have  had  large  experience  practically  as 
road  engineers. 

This  subject  of  improvement  in  roads  is  not  a  political  one,  and  hence 
perhaps  it  has  less  chance  of  serious  attention  by  governments,  whatevci" 
VOL.  XXIX.     xo.  ;J.  ii 
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their  politics  m:iy  be,  but  when  otiier  matters  have  been  settled  let  us 
hope  they  will  be  able  to  spend  a  short  time  in  dealing  with  this  question 
of  roads  improAeinent  as  a  subject  of  national  importance. 


E.   PURNELL   IIOOLEY,   M.Ixsi.C.E. 

THE  subject  of  Present-day  Koad  Requirements  is  one  of  the  most 
aggressive  questions  of  the  day,  and  at  the  present  time  the  County 
of  Notts  is  suffering  to  a  greater  extent  than  the  majority  of  other 
counties  in  England,  outside  the  London  and  Home  Counties,  in  conse- 
qvience  of  the  altei'ed  requirements  of  the  main  roads  through  the  advent 
of  self-i)ropelled  traffic. 

Nottinghamshire  is  a  central  county,  and  it  is  of  interest  to  point  out  to 
those  who  are  in  touch  with  such  figures,  that  there  are  at  the  present 
time  registered  within  a  radius  of  .50  miles  of  Nottingham  no  less  than 
.S28  motor  lorries,  practically  8,000  plcasm-e  cars,  and  over  0,000  motor 
cycles,  or  over  17,000  of  these  i"oad  damagcrs  ;  and  seeing  the  Great 
North  Road  traverses  the  county  from  end  to  end  the  amount  of  foreign 
car  traffic  is  simply  enormous,  as  many  as  28  cars  per  hour  travelling  over 
this  one  road  during  Doncaster  race  time. 

Then  again  there  are  lU)  less  than  13  heavy  traction  engines  licensed 
to  be  used  on  the  highways  in  this  county,  and  223  traction  engines 
unlicensed  which  are  used  for  agricultural  purposes  only,  although  why 
not  licensed  it  is  somewhat  difficult  to  appreciate,  as  these  are  almost 
always  hired  engines;  and  I  cannot  understand  why  any  distinction  is 
made  in  the  matter,  as  the  owner  of  the  engine  alone  reaps  the  benefit  of 
the  exemption  from  licence. 

But  to  add  to  this,  last  year  Notts  has  been  inflicted  with  the  visits  of 
53)  outside  traction  engines,  which  have  visited  the  county  with  daily 
licences,  being  fully  licensed  elsewhere.  It  seems  ridiculous,  but  a  large 
number  of  these  visiting  engines  are  used  in  drawing  roundabouts  and 
such-like  forms  of  amusement,  which  can  be  jiractically  of  no  benefit  to 
the  ])id)lic  at  large. 

Recently  one  of  these  amusement  engines  passed  through  Notts  on 
one  of  the  weakest  and  ordinarily  little  used  main  roads,  paying  a  fee  of 
28.  fid.  It  seemed  on  inspection  as  if  the  driver  had  gone  out  of  his  way 
to  do  as  much  damage   as  possilile,  for  the  cost  of  reinstating  the  road 
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after  this  one  journey,  the  engine  and  trucks  cutting  right  through  four 
inches  of  road  face  after  a  slight  frost,  has  been  £5.5. 

Leaving  traction   engines  out  of  the    question  for  a  moment,  there 
are  in  the  City  of  Nottingham  and  County  of  Notts  alone — 

19  heavy  motor  cars, 
694  motor  cars, 
719  motor  cycles. 

1,432 


And  \\ith  these  figures  in  front  of  one,  it  does  not  seem  possible  or 
sensible  to  continue  to  repaii'  roads  as  they  have  been  repaired  hitherto, 
when  it  is  well  known  and  admitted  by  every  qualified  survej-or  that 
ordinary  maintenance  is  impossible  to  cope  with  the  traffic,  for  it  is 
seen  on  every  side  that  each  self-propelled  vehicle,  especially  when  fitted 
with  studded  tyres  or  serrated  wheels,  passing  over  the  road,  damages,  if 
not  entirely  tears  up,  the  road  surface. 

It  is  often  stated  that  a  motor  car  does  no  more  damage  than  an 
ordinary  farm  cart,  but  wlien  it  is  understood  that  a  farm  cart  may 
possibly  travel  two,  or  at  the  outside  ten  miles  on  a  road,  a  motor  car  will 
in  the  same  day  travel  nearer  100  miles  over  the  roads ;  if  it  only  does 
as  much  damage  as  one  cart,  it  must  be  seen  that  the  damaged  area  must 
be  ten  times  as  great,  and  in  consequence  the  whole  road  area  costs  ten 
times  as  much  to  keep  in  repair. 

For  many  years  past  there  seems  to  have  been  a  tendency,  at  any  rate 
until  the  county  councils  came  into  existence,  to  allow  the  main  roads  of 
England  to  a  great  extent  to  deteriorate,  because  road  traffic  generally 
had  given  way  to  railways,  etc.,  and  even  where  this  deterioration  did  not 
take  place,  by  their  history  and  construction  the  roads  have  proved  since 
they  are  unsuitable  to  bear  the  present  type  of  traffic.  And  yet  we  still 
hear  of  the  magnificent  roads  of  our  forefathers,  and  fairy  stories  are  told 
— "they  would  bear  any  traffic."  But,  I  ask,  where  are  those  magnificent 
roads  we  hear  talked  about  ?  No  I'eliable  history  proves  that  those  roads 
were  anything  like  as  good  as  the  roads  of  seven  years  ago,  but  if  those 
roads  of,  say,  fifty  years  ago,  had  been  called  upon  to  bear  the  present-day 
traffic,  I  am  certain  there  woidd  have  been  a  much  louder  outcry  (if  not 
actual  acts  of  violence  perpetrated)  in  consequence  of  the  interference 
with  the  public  rights,  and  the  annoyance  caused  througli  the  action  of 
our  jiresent  road  destroyers. 
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So  great  has  this  self-propelled  traffic  made  headway  that  there  are 
few  who  do  not  remember  the  days  when  it  was  an  exception  to  find  any 
self-propelled  road  vehicle  on  the  roads  at  all,  and  now  it  is  almost 
impossible  to  travel  two  miles  in  the  country  without  either  beinir  brought 
face  to  face  with  a  road  that  it  is  almost  impossible  to  drive  over,  through 
the  damage  done  by  traction  engines,  or  else  it  is  impossible  to  walk  on 
tlie  main  roads  without  being  covered  with  dust. 

Everyone  calls  for  some  alteration  to  take  place,  but  when  the  question 
of  the  cost  of  that  alteration  is  brought  forward,  those  who  have  pre- 
viously been  amongst  the  loudest  to  call  for  alteration  content  themselves 
with  grumbling  at  the  cost,  or  else  entirely  collapse,  and  it  is  too  often 
left  for  the  official  who  has  to  deal  with  tiie  trouble  to  fight  his  battle 
alone. 

Hitherto  roads  have  been  constructed  to  meet  the  light  requirements 
of  ordinary  traffic,  but  there  is  no  doubt  that  in  the  future  roads  must  be 
differently  constructed. 

Light  motor  traffic  has  made  too  firm  a  hold  to  be  stopped  because 
some  of  the  public  are  inconvenienced  by  its  use,  for  certainly  business 
can  by  its  means  be  carried  on  more  expeditiously. 

In  the  years  181)1,  1S7S,  ISlXi,  1898,  and  1903  the  Government 
brought  in  Bills  which  practically  meant  the  encouragement  of  traction 
engines  and  motor  tractors  on  the  highways,  but  most  unfortunately  have 
not  given  any  relief  to  the  taxpayer  in  aid  of  the  damage  done  by  this 
addition,  other  than  the  fees,  which  in  a  county  like  Notts  hardly  amount 
to  the  cost  of  the  damage  caused  by  one  traction  engine  in  a  journey  of 
twenty  miles  during  a  bad  time  of  the  year. 

The  idea  that  the  motor  tractor  and  traction  engine  would  become  a 
universal  benefit  has  not  been  generally  justified,  and  the  result  has  most 
assuredly  shown,  up  to  the  present  at  any  rate,  that  the  one  jyerson  who 
has  received  benefit  l)y  the  use  of  these  modern  road  destroyers  is  the 
owner  of  the  tractor  or  traction  engine,  with  but  little  good  to  the  general 
public. 

As  I  have  repeatedly  pointed  out,  beer  is  no  cheaper  because  it  is  sent 
by  traction  engine,  nor  does  bread  seem  to  decrease  in  cost,  because  the 
flour  is  sent  out  by  similar  means,  and  it  is  not  generally  known,  but  it  is 
nevertheless  a  fact,  that  when  these  traction  engines  are  used  on  the 
highway  for  tiie  |)urpose  of  conveying  manure  to  farms,  tlic  owner  of  tiie 
traction  engine,  because  he  is  stated  to  be  engaged  in  agricultural  work, 
doi'S  not  have  to  pay  even  the  modest  licence  of  £10  now  enforci'd  for  his 
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engine ;  it  has  been  held  that  tlie  conveyance  of  farm  manure  is  not 
extraordinary  traffic. 

It  is  nevertheless  a  fact,  that  in  the  County  of  Notts  there  is  one 
engine  employed  on  this  work  that  does  as  much  damage  as  any  other  four  or 
five  traction  engines  in  the  county.  Usually  this  engine  proceeds  to  work 
its  chief  destruction  at  the  time  of  the  year  when  the  roads  are  least  able 
to  bear  the  strain,  i.e.,  in  the  months  of  December,  .January  and  February-, 
and  yet  if  any  other  system  of  road  repair  is  suggested,  that  %vould  possibly, 
and  does  in  reality  stand  this  traffic,  the  first  person  to  cry  out  against  any 
altered  systems  of  road  management  is  generally  the  farmer  who  has  been 
employing  these  traction  engines  for  the  delivery  of  manure  to  his  farm, 
and  has  very  possibly  written  complaining  of  the  condition  of  the  road 
adjoining  his  premises. 

To  make  further  use  of  these  road  destroyers,  it  has  been  repeatedly 
suggested  that  these  traction  engines  should  be  employed  for  the  con- 
veyance of  road  repairing  material,  as  well  as  for  the  conveyance  of 
manure,  etc.,  but  when  tenders  are  asked  for  this  work,  the  price  has 
invariably  not  compared  satisfactorily  with  the  ordinary  horse-carting 
prices  of  the  district. 

I  hope  I  have  said  sufficient  to  show  that  County  Councils  are  not 
to  blame  for  the  added  cost  of  road  maintenance,  but  the  Governments  are 
to  blame  for  allowing  the  traction  engines  to  do  the  damage  they  do,  and 
not  giving  the  public  the  wherewithal  to  repair  the  damage  done  b}-  their 
action. 

In  endeavouring  to  meet  this  altered  traffic  on  our  roads  in  the  County 
of  Notts  strides  have  been  made  in  endeavouring  to  bring  about  a  different 
system  of  main  road  management ;  in  all  about  ten  miles  of  roads  have 
been  constructed  of  Tarmac,  and  these  roads  have  so  far  stood  the  traffic 
of  traction  engines,  as  well  as  motors,  in  a  most  satisfactory  manner,  and 
have  gone  a  long  way  to  minimise  the  dust  nuisance ;  although  the  dust 
question  is  not  one  that  some  people  think  the  County  Councils  should 
have  to  deal  with  first.  That  roads  should  be  constructed  of  a  dustless 
material  I  quite  agree,  but  whilst  horses  use  the  highways,  and  the 
adjoining  roads  are  constructed  in  the  present  unsatisfactory  manner,  and 
there  is  no  restriction  that  can  stop  the  needless  damage  to  roads  by 
drawing  out  soil  from  the  land,  so  long  must  there  be  a  great  deal  of 
dust.  Many  endeavours  have  been  made  to  discredit  Tarmac  by  stating 
it  is  slippery,  though  it  is  well  known  it  is  only  slippery  when  frost  and 
rain  succeed  each  other  so  quickly  that  the  road  face  has  not   time   to 


170     Present-day  Road  Requirements  in   Town  and  Country. 

dry.  To  try  to  keep  peace,  in  many  places  the  Tarmac  roads  tlirougli 
the  winter  have  been  kept  dusted  with  outside  chippings  that  make  dust, 
and  in  consequence,  later,  when  the  face  is  quickly  dry,  unfair  critics 
have  said  the  road  is  as  dust\'  as  other  roads,  instead  of  being  in  its 
natural  state  free  from  dust.  On  this  dust  question  it  has  been  held 
by  the  Local  Government  Board,  where  inquiries  have  taken  place,  that 
the  duty  of  laying  dust  by  watering  is  a  sanitary  matter,  and  not  charge- 
able to  the  County  Councils,  except  where  water  is  used  for  the  purpose 
of  road  maintenance.  It  is  necessary  to  consolidate  by  the  application  of 
water  any  road  face  that  has  been  broken  up  either  by  the  traffic  or  by 
the  weather,  consequently  only  a  portion  of  the  cost  of  watering  can  be 
charged  to  the  County  Council ;  but  whilst  the  cost  of  dust  laying  is  not 
a  County  Council  charge,  the  making  of  roads  in  a  sensible  manner  to 
avoid  dust  as  far  as  possible  is  surely  the  duty  of  all  road  repairers,  and  in 
roads  so  made  the  watering  cost  is  reduced  to  a  minimum. 

It  has  been  truly  said  that  weather  is  the  best  road-maker,  and  it  may 
be  added  road-destroyer  also.  If  the  season  is  a  severe  one,  the  first 
self-propelled  vehicle  that  passes  over  a  road  constructed  of  the  ordinary 
macadam  has  a  tendency  to  disintegrate  the  surface,  and  allows  the  road 
to  become  wet  through  to  its  under  formation  ( I  say  formation,  for  few 
country  roads  have  any  real  foundation).  This  is  the  preliminary  step, 
and  if  that  self-propelled  vehicle  happens  to  be  one  of  many  motor  cars, 
and  is  followed  later  by  a  traction  engine,  the  fate  of  the  road  is  assured 
and  a  collapse  almost  certain.  In  my  opinion  the  motors  act  as  the  key 
does  to  the  door,  and  traction  engines  push  it  wide  open,  with  the  result 
that  the  road  becomes  in  the  near  futm-e  absolutely  useless  for  ordinary 
traffic. 

There  are  roads  in  tlie  county  of  Notts  that  previous  to  ten  years  ago 
had  possibly  ten  or  15  vehicles  passing  over  in  a  day.  These  roads  have 
now  to  bear  as  many  as  seven  traction  engines,  and  possibly  fifty  or  si.\ty 
motor  cars  passing  over  per  day.  And  whereas  some  of  the  roads  used  to 
cost  about  £50  per  mile  they  are  now  costing  nearer  £150,  but  no  relief 
comes  from  the  Government. 

There  are  many  who  are  well  able  to  appreciate  that  traffic  such  as 
this  can  only  be  dealt  with  by  a  far  different  system  of  road  management 
from  that  which  has  hitherto  been  practised. 

I  have  tried  every  system  of  road  making  that  it  is  possible  to  try,  and 
have  come  to  the  conclusion  that  the  only  possible  means  of  making  a 
reliable  road,  suitable  for  all  classes  of  traffic  at  all  times  is  that  which 
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has  been  carried  out  by  the  County  Council  of  Notts  on  the  RadcHffe 
Road,  part  of  the  Mansfield  Road,  and  in  several  other  parts  of  the 
county. 

It  is  difficult  to  point  out  how  roads  can  be  dealt  with  unless  one 
goes  into  details,  but  it  may  be  sufficient  to  say  that  there  are  roads 
in  the  County  of  Notts  without  any  ballast  foundation  other  than 
what  has  been  from  time  to  time  placed  therein  by  the  County 
CounciL  To  ballast  the  roatls  witii  a  iJ-inch  hand-packed  foundation, 
aud  to  place  thereon  a  minimum  of  -i  inches  of  road  surface,  would  cost 
about  4s.  per  square  yard  to  form,  and  this  4s.  per  square  yard  would 
amount  to  at  least  £2,800  per  mile,  and  even  after  such  a  road  has 
been  constructed  the  surface  would,  with  the  present  traffic,  require 
renewing  in  many  cases  at  least  once  every  three  years  at  a  further  cost 
of  from  9d.  to  Is.  per  yard  super,  for  each  dressing.  This  would,  I  am 
certain,  frighten  even  the  most  callous  and  wasteful  would-be  expenditor 
of  public  money.  To  obviate  this,  I  am  convinced  the  only  possible  and 
sensible  way  is  to  do  any  forming  that  may  be  required  to  a  road  by  a 
coating  of  rejections  slag,  aud  give  the  same  a  coating  of  (as  has  been 
done  on  the  Radcliffe  Road)  Tarmac  averaging  from  3  in.  to  4  in.  in 
thickness,  at  a  cost  of  2s.  6d.  per  yard  super. ;  for,  after  five  years'  wear, 
sections  of  this  road  have  been  taken  up  and  examined,  and  although  tie 
road  at  times  has  had  to  bear  heavy  traction  engine  traffic,  it  is  not  possible 
to  discern  more  than  half  an  inch  of  road  surface  has  been  worn  away, 
whereas  if  ordinary  granite  had  been  used  there  would  have  been  little 
trace  of  the  surface  left  by  this  time. 

Thus  the  road  I  strongly  recommend  is  known  as  a  Tarmac  road,  and, 
laid  as  stated,  has  cost  practically  2s.  M.  per  yard  super,  to  form  complete. 
This  class  of  road  laid  adjoining  the  Midland  Station  at  Newark  has  been 
proved  to  last  nine  years  with  practically  no  cost  in  material  for  repairs 
and  a  minimum  in  cleaning.  Roads  that  previously  had  been  coated  each 
year  with  granite  at  a  cost  of  Is.  Gd.  per  yard  super,  have  been  faced  with 
Tai-mac  at  a  cost  of  2s.  (id.,  and  have  stood  at  the  present  time  six  winter?, 
with  practicalh'  no  repair,  and  yet  tiiere  are  many  who  will  not  see  that 
this  means  lasting  economy. 

It  should  be  pointed  out  that  tarring  up  ordinary  slag  or  any  other 
inferior  material  does  not  mean  making  a  good  road  surface.  The  failure 
in  the  past  of  tarmacadam  (where  it  has  failed)  is  that  the  material  used 
in  its  manufacture  has  been  wrong,  but  it  is  claimed  for  Tarmac  that  the 
causes  of  these  failures  have  been  irot  over. 
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It  is  difficult  in  a  shoi't  paper  to  go  more  fully  into  the  points  which 
I  have  raised,  but  I  would  urge  that  County  Councils  and  their  officials 
be  given  credit  for  having  attempted  to  do  something  towards  dealing 
with  the  present  extraordinary  position  of  affairs,  and  not  to  imagine  that 
because  efforts  are  being  made  that  those  who  are  making  the  efforts  are 
doing  so  for  any  other  object  than  for  the  good  of  the  public  in  general, 
and  when  criticising  to  remember  that  it  is  not  possible  to  bring  about 
such  enormous  alterations  as  are  now  required,  in  a  few  moments.  In 
Notts,  at  any  rate,  every  effort  is  being  made,  not  a  point  is  being  missed, 
and  if  the  public  could  only  appreciate  that  the  one  mile  of  road  they 
generally  travel  over  is  not  the  onl}-  mile  of  road  in  the  county,  they 
would  be  going  far  to  assist  those  who  arc  trying  to  meet  the  difficult 
position  which  has  arisen  in  a  sensible  and  economical  manner. 

Mr.  Brown  has  dealt  with  the  requirements  of  town  roads.  He  agrees 
with  me  in  my  contention  that  ordinary  macadam  roads  are  out  of  the 
question  with  present  traffic,  that  even  granite  setts  will  not  long  stand 
traction  engines  constructed  with  their  serrated  wheels  passing  over  them, 
and  that  where  he  has  used  even  ordinary  tar  macadam  he  is  satisfied  with 
the  result. 


Col.  Demson  (Chairman  of  the  Highways  Coraniittee  of  the  Notts  County 
Council)  spoke  of  tlie  changes  which  had  occurred  owing  to  the  advent  of  the 
motor-car  and  the  enormous  increase  in  the  amount  of  heavy  traction  on  the 
roads.  It  was  contended  that  tliese  vehicles  did  not  do  any  harm  to  the  roads, 
but  opinions  were  undergoing  a  diange  on  that  point,  for  it  was  obvious  that 
the  rate  the  vt;liicles  travelled  must  of  necessity  loosen  the  material  composing 
the  surface.  The  great  ciiuse  for  complaint  had  heen  that  they  liad  had  no 
power  to  prohibit  the  use  of  heavy  engines  at  any  time  of  the  year,  particularly 
after  a  frost.  Mr.  Brown  had  suggested  a  system  of  levying  taxes  on  heavy 
motor  and  traction  engines.  Whether  that  was  the  best  course  to  adopt  or 
whether  they  sliould  get  a  certain  ii.xed  sum  from  the  National  Exchequer  he 
wa«  not  prepared  to  say  :  hut  it  was  clear  that  the  damage  done  to  the  roads  was 
not  paid  for  by  tlie  people  who  were  responsible  for  it,  and  until  that  was  done 
he  did  not  see  how  they  could  satisfy  the  general  public.  He  was  a  behcver  in 
Tarmac.  The  only  drawback  to  it  of  whicii  he  was  aware  wa,s  its  slippery 
character  in  frosty  weather,  but  he  thought  they  could  arrange  to  distribute 
material  on  the  surface  to  oi)viate  that  danger.     Tiiey  could  not  use  Tarmac  all 
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over  the  country.  It  cost  a  great  deal  to  put  it  down,  though  very  little  to 
maintain.  If  they  were  to  provide  a  remedy  for  the  present  state  of  affairs  they 
would  have  to  spend  a  considerable  amount  of  money. 

Me.  G.  W.  Hawley  (Basford)  said  that  if  the  classification  given  by  Mr. 
Brown  under  the  first  six  headings  could  be  realized  it  would  simply  be  perfec- 
tion, and  so  far  as  road  making  is  concerned  the  millenium  would  have  arrived. 
Undoubtedly,  the  repairs  and  maintenance  of  roads  to  bear  the  constantly 
increasing  traffic  was  the  all-important  problem  to  surveyors,  general  public  and 
the  long-suffering  ratepayer.  The  character  of  the  traffic  since  the  advent  of 
motor  cars,  motor  lorries,  and  heav}'  traction  engines  with  tneir  attendant 
heavily-loaded  waggons  attached  thereto  had  entirely  changed,  the  heavy  weights 
putting  a  severe  strain  (in  many  cases)  which  the  roads  were  unable  to  bear. 
This  not  only  affected  main  roads,  but  many  district  roads  were  getting  equal 
traffic,  and  it  was  affecting  rural  districts  very  considerably. 

Very  few,  if  any,  either  main  or  district  roads,  were  constructed  with  rough 
block  foundation  to  resist  the  pressure  now  put  on  them,  such  traffic  was  never 
anticipated,  consequently  the  roads  want  practically  remaking.  Many  of  the 
roads  must  be  widened,  as  in  the  old  days  the  macadamised  portion  was  only 
14  to  16  feet  wide. 

The  cost  of  maintenance  was  on  the  increase  and  was  bound  to  continue 
so,  materials  in  his  own  district  increased  during  the  last  ten  years  twenty 
per  cent.,  the  proportion  ten  years  ago  being  seven  slag  to  one  of  granite, 
now  seven  slag  to  two  of  granite.  He  was  personally  strongly  in  favour 
of  tar  macadam  (except  for  steep  gradients),  in  preparation  for  this  form 
of  surface  undoubtedly  it  was  necessary  to  coat  with  slag  to  get  a  sufficient 
foundation.  Much  prejudice  and  strong  feeling  was  expressed  against  tar 
macadam  by  those  who  rode  and  drove  horses,  and  of  course  a  strong  representa- 
tion of  these  was  to  be  found  on  rural  councils.  The  difficult)'  of  dealing  with 
tar  macadam  in  frosty  and  greasy  weather  was  great,  especialh'  the  former,  for 
early  morning  traffic,  milk  carts  and  market  produce  coming  to  town.  This 
might  be  overcome  by  a  rotary  sand-spreading  cart  being  used.  The  horses 
should  be  shod  with  indiarubber  pads  for  tra\-elling.  Sufficient  quantity  of  sand 
and  grit  would  be  placed  at  stated  intervals  at  the  roadside  for  replenishing  the 
load,  this  would  mean  probably  a  horse  and  cart  for  each  length  of  8  to  10  miles. 

The  whole  question  would  be  one  of  cost,  surveyors  would  have  no  difiiculty 
if  they  were  suppHed  with  the  funds.  Self-propelled  vehicles  of  all  kinds  should 
])ay  a  higher  tax,  to  go  towards  repairing  the  damage  which  they  cause.  Grants 
should  be  made  by  the  State  to  each  road  authority,  according  to  the  mileage  and 
ratio  of  roads  as  to  the  traffic  over  them. 
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Mb.  G.  Grkex  (Wolverhampton)  was  ot'  opinion  that  tar  in  one  form  or 
another,  either  applied  as  a  matrix  for  the  hinding  together  of  the  material,  or  as 
a  surface  dressing,  or  in  the  form  of  tar  macadam,  was  the  best  and  the  cheapest 
way  of  dealing  with  the  dust  problem.  From  his  experience  he  found  that  this 
added  to  the  life  of  the  roads,  as  well  as  pi-eventing  the  spreading  of  dust  and 
the  making  of  mud.  It  appeared  to  him  that  motors  and  traction  engines,  how- 
ever objectionable  they  might  be  from  a  road  point  of  view,  were  necessary  for 
the  requirements  of  the  twentieth  century,  and  as  such  it  became  tlie  duty  of  a 
road  surveyor  to  make  roads  to  suit  the  modern  requirements.  The  result  was 
chiefly  a  question  of  cost.  If  they  had  money  they  could  easily  make  good  roads. 
Each  surveyor,  therefore,  had  to  make  the  best  roads  that  he  could  afford  with 
his  annual  allowance  for  this  purpose.  He  had  made  a  very  satisfactory  road  by 
applying  pitch  and  tar,  in  the  form  of  grouting,  to  a  slag  road,  rolled  dry,  wliiih 
worked  out  considerably  under  one  shilling  per  yard  super. ;  and  he  was  able  to 
lay  tar  macadam  at  about  two  shillings  per  yard  super.  He  pointed  out  that 
Nottingham  had  always  been  to  the  front  in  the  making  of  good  roads,  and  he 
remembered  tar  macadam  roads  in  that  city  twenty  years  ago,  and  now  he  sup- 
])Osed  that  Nottingham  had  more  tar  macadam  roads,  in  proportion  to  the  road 
mileage  of  the  city,  than  any  other  town  in  the  country. 

Dh.  p.  BodBBVtii  (Nottingham)  said  that  he  had  been  asked  to  close  the 
discussion  by  saying  a  few  words  on  the  medical  aspect  of  the  subject  of  road 
requirements  of  the  present  day,  with  special  reference  to  the  new  situation  in 
this  regard  created  by  motor  traffic.  In  the  first  place,  however,  he  wished  to 
enter  his  protest  as  a  simple  citizen  against  the  monstrous  selfishness  of  tin- 
motor  car  driver  and  owner,  and  the  intolerable  nuisance  and  danger  caused 
thereby  to  the  public. 

But  now,  to  turn  to  the  medical  aspect,  he  must  remind  the  meeting  that 
dust  was  both  organic  and  inorganic  matter,  of  extremely  variable  composition,  in 
a  fine  state  of  division.  The  specific  viri  of  various  infectious  diseases  were  par- 
ticulate matter,  and  frequently  reached  their  victims  in  tiie  form  of  dust.  To 
take  a  very  common  example  :  the  epidemic  diarrhea,  w  hich  caused  such  frijjhtful 
mortality  among  the  infants,  and  especially  the  hand-fed  infants,  of  the  poor,  was 
in  great  measure  a  dust  disease.  The  fa-cal  organism  which  caused  the  complaiiit 
n-ached  the  child's  food  mainly  as  dust. 

When  one  reflected  on  the  almost  innumerable  and  injurious  constituents  of 
the  dust  of  so-called  civilized  communities,  and  it  was  with  such  he  was  princi- 
pally concerned  that  day,  the  sweepings  of  streets,  houses  and  workplaces,  the 
dried  urine  and  dung  of  men  and  other  animals,  the  expectoration  of  person^ 
with  vaiious  complaints  of  the  lungs  and  air  pas.'ages,  and  many  other  item- 
«liich  one's  fancy  could  paint,  the  necessity  for  keeping  the  production  and  tin- 
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raising  of  towu  dust  within  reasonable  limits,  in  the  interests  of  public  health 
and  comfort,  became  at  once  apparent. 

We  should  inhibit,  he  said,  as  far  as  possible,  the  dissemination  of  fiscal  and 
other  infective,  poisonous,  and  irritating  material,  our  public  scavenging  should 
be  above  reproach,  and  we  should  aim  at  making  our  roadways  as  nearly  chenii- 
cally-cleanable  as  possible  without  undue  friability  or  slipperiness. 

Mk.  a.  X.  Bromley  also  took  part  in  the  discussion. 
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ADDRESS 

Ry    H.     F.     BOULNOIS,     ISI.Inst.C.  E., 
(FELLOW). 

On    "HOUSE    REFUSE:    COLLECTION    AND    DISPOSAL/ 


SCAVENCiIXCt,  or  the  removal  of  oi'ganic  refuse,  was  one  of  the 
earliest  hygienic  movements  amongst  primitive  people  when  they 
first  began  to  herd  togetlier. 

Many  of  the  Mosaic  laws  were  in  that  direction,  and  even  in  the  days 
of  primitive  man  there  was  some  attempt  at  cleansing  the  rude  habitation, 
as  relics  of  the  Stone  age  reveal  the  "  middens  "  where  empty  shells  and 
otlier  refuse  weiv  deposited. 

One  of  the  earliest  historical  references  to  the  \alue  of  such  removals 
of  refuse  may  be  found  in  a  book  by  a  Dr.  C'asius,  publislietl  in  1552, 
after  one  of  those  terrible  outbreaks  in  this  country  of  the  sweating  sick- 
ness (believed  to  have  been  an  aggravated  rheumatic  ague  fever),  wherein 
he  gives  some  remedial  measures,  inclusive  of  the  following:  "Make  a 
sweet  house  by  cleansing  it  and  removing  the  rushes  and  dust,  and  improve 
the  air  outside  by  filling  up  ditches,  removing  carcasses,  mending  with 
earth  all  muddy  and  rotten  ground,  burying  the  dead,  keeping  gutters 
clean  and  sinks,  removing  dung-hills  and  ill-smelling  things." 

lie  somewhat  mars  this  excellent  advice  by  giving  some  prescriptions 
for  most  ridiculous  and  disgusting  medicines,  one  of  which  was  live  earth 
worms  boiled  in  oil. 

With  regard  to  rushes,  we  read  that  in  those  days  the  streets  including 
London  were  covered  with  clay  and  rushes,  undisturbed  for  twenty  years, 
"concealing  a  mass  of  filth  not  fit  to  mention,  and  exhaling  a  foul  vapour 
not  wholesome  for  the  human  bodv." 

We  learnt  thus  slowly  the  great  lesson  that  the  speedy  removal  of  all 
offensive  decaying  organic  matter  is  a  great  step  in  the  direction  of  im- 
proved healtli. 

Sonic  years  ago  the  late  Sir  Robert  Rawlinson,  then  chief  engineering 
inspector  to  the  Local  (iovenunent  Hoard,  said  at  a  meeting  at  Stratford- 
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on-Avon :  "  The  foundation  of  all  sanitary  science  is  scavenging,  and  if  I 
was  asked  what  is  the  most  important  feature  in  sanitary  science  I  should 
again  repeat  scavenging.  Sewers,  drains,  and  water  supply,  are  all  of 
secondary  importance  if  scavenging  is  neglected." 

This,  if  it  were  needed,  is  my  excuse  for  speaking  to  you  to-night  on 
what  is  really  not  a  simple  subject.  I  think  I  have  shewn  its  claim  to 
prominence  and  its  importance  as  a  factor  in  the  health  administi'ation  of 
our  towns.  Although  great  strides  have  in  recent  years  been  made  in  the 
methods  adopted  for  refuse  disposal  (of  which  I  shall  presently  speak), 
there  does  not  appear  to  have  been  much  universal  improvement  in  the 
methods  of  collection  or  in  temporary  storage.  The  ashpit  still  exists  in 
many  districts,  and  the  collection  by  open  carts  and  ladders  and  baskets  is 
still  in  our  midst. 

The  amount  of  "  house  refuse  "  which  has  to  be  collected  and  disposed 
of  in  any  town  is  roughly  about  a  quarter-of-a-ton  per  head  of  population 
per  annum. 

A  cubic  yard  of  refuse  varies  in  every  town,  and  also  according  to  time 
of  year,  from  about  seven-eighths  of  a  ton  to  one-and-a-([uarter  tons.  It 
is  always  heavier  in  winter,  wetter  and  more  coal. 

To  give  you  some  idea  of  what  this  means,  take  Greater  London  with 
its  estimated  population  of  seven-and-a-quarter  millions.  A  year's  collec- 
tion would  mean  an  heap  of  refuse  sixty  feet  high,  filling  from  house  to 
house  about  fifty  miles  of  streets. 

Some  towns  do  not  keep  any  very  clear  statistics,  but  I  have  been  able 
to  obtain  some  from  the  City  of  Liverpool  for  the  year  1907,  as  follows : 

339,000  tons  of  refuse  collected  and  disposed  of  as  follows  ; 

68,000  tons  sold  to  farmers  and  lirickmakers  : 

63,000  tons  still  taken  to  tips ; 

41,000  tons  barged  away  to  sea : 

167,000  tons  burnt  in  destructors. 

A  daily  average  of  eight  hundred  and  fift}-  men  employed  in  this  work. 

This  work  of  cleaning  and  collection  and  disposal  is  under  control  of 
the  city  engineer,  assisted  by  a  chief  superintendent,  and  a  chief  outdoor 
superintendent.  The  city  is  divided  into  twenty-two  districts,  with  an 
inspector  for  each  district.  There  are  also  two  divisional  inspectors  for 
the  whole  city  who  look  after  the  inspectors  and  men.  Streets  are  swept 
once  a  day,  and  where  imperviously  paved  are  washed  with  horse  antl  jet 
twice  a  week,  some  of  the  principal  streets  are  thus  washed  every  morning 
very  early  and  swept  with  horse  brooms.  Orderly  boys  are  employed  all 
day  in  these  streets.      Li  the  poorer  districts  the  streets  and  alleys  are 
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washed  at  least  once  a  week.  Gullies  throughout  the  city  are  cleansed 
and  flashed  at  least  once  a  fortnight. 

Ordinary'  ashpits  are  collected  once  a  month,  but  the  corporation  are 
gradually  abolishing  these  and  substituting  special  ashbins. 

Tradesmen's  refuse  is  collected  in  the  ordinary  way,  by  "  bell  carts," 
but  the  Council  now  have  better  bins  placed  in  the  streets. 

In  1004  a  system  of  collection  of  waste  paper  from  business  premises 
was  introduced;  during  1906  447  tons  were  thus  collected,  and  sold  for 
more  than  cost  of  collection.  With  regard  to  open  ashpits,  it  is  interesting 
to  note  that  before  1900,  when  the  "  bin "  was  introduced,  there  were 
approximately  65,000  of  these,  nearly  all  open  and  averaging  twelve  square 
feet  in  area;  this  means  a  total  area  for  the  city  of  eighteen  acres  of 
ashbins. 

The  number  of  ashpits  has  been  now  reduced  to  about  41,790,  notwith- 
standing new  houses. 

It  is  now  fairly  accepted  that  the  best  method  for  disposal  of  refuse  is 
that  of  burning  in  so-called  destructors,  and  if  properly  constructed  and 
properly  worked  no  nuisance  is  caused  thereby. 

Developments  have  been  considerable  since  the  introduction  of  the 
'•  Fryer"  destructor,  such  as: 

1.  Increased  temperatures; 

2.  More  refuse  per  cell  burnt ; 

3.  No  vapours  of  distillation  perceptible  : 

4.  Better  draught  and  more  complete  combustion  ; 

5.  Dust  now  arrested  ; 

6.  Harder  clinker  produced  ; 

7.  Less  handling  of  refuse; 

8.  No  "  stewing  "  before  combustion  ; 

9.  Better  methods  for  cooling  clinker ; 

10.  More  commercial  value  of  heat  generated. 

At  Liverpool  there  are  7  destructors:  total  number  of  cells  59; 
capable  of  destroying  3,700  tons  a  week. 

Lavrock  Bank  Destructor,  erected  1903,  has  !S  cells;  each  cell  will 
burn  13  tons  a  day  of  16  hours;  temp.  2000*^;  4  boilers,  evaporating 
36,000  gallons  of  water  a  day  with  steam  at  160  lbs;  drives  electric 
generating  plant  of  800  h.p.,  producing  from  6,000  to  7,000  Board  of 
Trade  units  a  day. 

From  five  district  stations  no  less  than  9,209,369  units  generated  last 
year,  which,  at  Id.  per  unit,  =: £38,372,  but  only  ^d.  charged  to  Tramway 
Dept.  of  the  Liverpool  Corporation. 
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A'arious  methods  liave  been  tried  to  obtain  a  commercial  value  from 
liouse  I'efuse  without  "sorting,"  which  process,  for  obvious  reasons,  should 
not  be  resorted  to. 

There  are  two  recent  develoj)ments  of  tlii>  which  I  will  briefly  exidain: 

The  first  is  the  Lightning  Dust  Crusher.  Tliis  machine  consists  of  a 
high-speed  centrifugal-force  disintegrator,  pulveriser,  and  mixer  comb-ned. 

The  hammers,  weighing  about  50  lbs.,  are  4  or  6  in  number,  and  are 
composed  of  a  special  alloy  steel,  and  are  contained  in  a  comparatively 
small  steel  core  or  box.  The  axle  on  which  these  hammers  are  hung 
revolves  at  a  speed  of  about  1,000  revolutions  a  minute.  The  refuse,  tins 
and  everything,  is  fed  by  shovel  into  a  hopper,  and  passes  through  the 
machine  at  a  rate  of  from  4  to  5  tons  an  hour,  and  comes  out  completely 
pulverised  in  the  form  of  a  mould  or  powder. 

The  driving  power  required  oscillates  between  18  and  22  i.li.p. 

A  mechanical  conveyer  feeds  the  powder  into  carts  or  i-ailwa}-  wagons 
as  may  be  required. 

The  cost  of  a  machine,  with  an  electric  40-h.p.  motor  and  conveyer,  is 
stated  to  be  about  £800.  With  a  suction-gas  plant  and  engine  the  total 
cost  is  said  to  be  about  £1,000. 

At  the  installation  at  the  depot  of  the  Southvvark  Borough  Council, 
there  are  two  machines  at  work  (and  the  Council  are  going  to  install  2 
more),  the  cost  of  thus  treating  the  refuse  is  Is.  od.  per  ton,  not  including 
depreciation  of  plant. 

It  is  taken  to  fai-ms  in  the  countiw  at  a  further  cost  of  freight  of 
Is.  8d.  per  ton,  total  3s.  Id.  per  ton,  and  sold  for  2s.  3d.,  so  that  the  net 
cost^lOd.  per  ton. 

The  second  is  Coalesine.  This  is  a  process  by  which  the  powdered 
house  refuse  is  made  into  briquettes  for  burning  as  a  fuel  in  furnaces : 
the  powdered  refuse  is  mixed  with  some  sort  of  tar  product,  is  said  to 
become  innocuous,  and  is  pressed  into  briquettes  of  9  in.  by  4  in.  by  2^  in. 
A  pound  weight  of  these  briquettes  evaporated  3*33  (3^  lbs.)  of  water,  a 
pressure  of  40  lbs.  per  sq.  in.  being  maintained  in  an  ordinary  Lancashire 
boiler.  It  is  said  to  cost  only  four  shillings  a  ton,  which  is  of  course 
much  less  than  ordinary  furnace  coal  of  a  very  cheap  character.  It  is 
tiie  invention  of  Mr.  H.  G.  Coales,  Surveyor  of  Market  Marborough. 

The  Address  was  illustrated  bv  a  number  of  lantern  slides. 
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NOTES  ON    LEGISLATION    AND    LAW    CASES. 

These  notes  are  copied  by  permission  from  The  Law  Reports  published  by 
The  Incorporated  Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the 
Library  of  the  Institute. 


AIE. — Easement — yatxu-e  of  lii/jht — Deroijation  from   Grant — OhMruction. 

A  right  to  the  access  of  air  to  a  defined  aperture  over  a  servient  tenement 
may  be  acquired  though  there  is  no  defined  channel  over  the  servient  tenement 
through  which  tlie  air  flows. 

The  grant  of  such  a  right  may  he  implied  from  general  words  in  a  conveyance 
of  a  building  from  a  grantor  entitled  in  fee  to  the  adjoining  land  though  such 
land  is  subject  to  a  lease. 

On  January  19,  1905,  the  H.  Company  conveyed  to  the  plaintiff  in  fee  a 
])iece  of  land  with  a  stable  on  it.  The  stable  was  ventilated  by  apertures  to 
which  the  air  had  access  over  an  open  yard  which  the  company  owned  in  fee 
subject  to  a  lease  for  a  term  of  which  twenty-eight  years  were  unexpired.  On 
August  ."5,  1905,  the  company  conveyed  the  yard  to  the  defendant,  the  lessee 
joining  to  merge  the  term.  The  defendant  put  up  a  hoarding  entirely  closing 
the  ventilators  of  the  stable  : — 

Held,  on  the  jirinciple  of  derogation  from  a  grant,  that  neither  the  corapany 
nor  the  defendant  as  their  assignee  could  erect  anything  on  the  yard  which 
l)revented  the  use  of  the  stable  as  a  stable.  A  mandatory  injunction  granted  ti> 
remove  the  hoarding. 

Cable  v.  Bbyant.     XeviUe  J.,  259  1  Ch.     February,  1908. 

LONDON.  —  Drain  or  Sewer — Suisance — "Intimation"  Notice-Service  on  Person 
nut  Liable — CompnUion — Recovery  of  expense  of  abating  Nuisance. 

A  nuisance  having  arisen  from  the  obstruction  of  a  j>ipe  which  carried  off  the 
drainage  from  the  plaintiffs'  premi.ses,  the  defendants'  sanitary  inspector  served 
on  the  plaintiffs  an  "intimation"  notice,  under  the  Public  Health  (London) 
Act,  1891,  requiring  them  to  abate  the  nuisance.  The  plaintiffs  contended,  and 
it  was  the  fact,  that  the  pi])e  \Na8  a  sewer,  and  therefore  rej)airable,  not  by  them, 
but  by  the  defendants ;  but  the  plaintiffs  did  the  work  necessary  to  abate  the 
nuisance  under  protest,  and  sued  the  defendants  to  recover  the  expense  incurred 
by  them  in  so  doing  as  money  paid  by  them  under  compulsion,  which  the 
defendants  were  compellable  to  pay  :  — 

JJrli,  that  the  plaintiffs  were  entitled  to  recover. 

Oliver  V.  Cainberwell  lioroiitjh  louncil,  (1904)  68  J. P.  165,  distinguished. 

Wilson's  Mrsic  and  Gkneual  Pkintino  Companv  v.  FiNsiiinv  Honotcii 
Council.     Cbannell  J.,  .'•(;;).     I  K.U.,  March,  1908. 
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¥.  .].  II.  COUTTS,  M.D.,  B..Sc.,  D.P.IL,  F.C.S. 

THE  subject  of  isewer  ventilation  has  been  so  frequently  a  matter  of 
discussion  that  I  may^offer  some  apology  for  bringing  it  forwanl. 
Firstly :—  I  might  premise  that  it  is  not  very  easy  to  find  subjects  for 
discussion  which  ai-e  equally  interesting  to  tlie  engineer  and  to  the 
medical  officer  of  health.  Secondly : — The  question  of  sower  ventilation 
is  of  such  vital  importance,  that  so  long  as  there  is  any  marked  difference 
of  opinion  on  it  among  sanitarians,  it  must  constantly  crop  up  for  dis- 
cussion. We  are  very  far  from  agreement,  and  until  something  resem- 
bling unanimity  is  obtained  among  those  versed  in  sanitary  matters,  we 
cannot  be  surprised  if  local  authorities  object  to  carry  out  schemes  which 
may  be  recommended  to  them,  especially  if  these  involve  considerable 
expenditure.  Thirdly: — Very  important  light  has  been  thrown  on  the 
subject  by  some  interesting  and  valuable  experiments  recently  recorded, 
and  it  would  be  distinctly  of  advantage  to  have  the  matter  thrashed  out 
again,  so  that  the  bearing  of  these  new  facts  may  be  realised  and  our 
mental  attitude  to  the  subject  readjusted,  if  necessary,  to  somewhat 
changed  conditions. 
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I  am  not  saiiiruine  enough  to  believe  that  the  present  discussion  will 
finally  solve  the  problem  and  lead  to  that  unanimity  of  opinion  which  is  so 
highly  desirable,  liut  I  am  led  to  hope  that,  along  with  others,  I  may  derive 
much  benefit  from  it. 

(Jur  attitude  towards  the  question  of  sewer  ventilation  is,  of  course, 
very  sreatly  influenced  by  the  views  which  we  hold  as  to  the  dangers 
threatened  by  sewer  air  or  sewer  gas. 

Apparently  as  far  back  as  Roman  times  a  strong  opinion  was  held  as 
to  the  dangers  of  sewer  gas,  for  I  have  seen  it  stated  that  in  Justinian's 
Digest,  A.D.  555,  the  following  words  occur : — "  The  Prictor  took  care 
that  all  sewers  should  be  cleaned  and  repaired,  for  the  health  of  the 
citizens,  because  uncleaned  or  unrepaired  sewers  threaten  a  pestilential 
atmosphere,  and  ai-e  dangerous." 

But  in  more  recent  times  very  considerable  doubt  has  been  thrown 
upon  the  power  for  evil  of  sewer  air,  although  most  people  have  appeared 
TO  agree  about  the  potential  harmfulness  of  sewer  gases,  or  gases  given 
off  by  stagnant  and  decomposing  sewage.  The  experiments  which  seem 
to  have  most  strongly  influenced  recent  views  are  those  of  Mr.  J.  Parry 
Laws  and  Dr.  Andrewes  on  the  micro-organisms  of  sewage  and  sewer 
air,  which  appeared  to  inilicate  that  sewer  air  had  no  power  of  taking 
up  bacteria  from  the  sewage  with  which  it  was  in  contact,  that,  bac- 
teriologically,  the  air  of  sewers  was  no  worse  than  that  of  the  street 
above,  and  that,  in  fact,  the  numl)er  of  micro-organisms  found  might 
actually  be  less,  whilst  the  types  of  germs  were  precisely  those  present 
in  the  external  air,  and  not  those  of  sewage.  They  never  found  the 
Barilhis  coli  coiiouuui.^  in  sewer  air,  although  it  is  present  in  such  enor- 
mous numbers  in  sewage,  and  they  thought  tlic-  possibility  of  the  existence 
of  the  typhoid  bacillus  in  tlie  air  of  sewers  was  very  remote. 

The  full  deductions  from  these  results  were  too  startlingly  different 
from  the  teachings  of  practical  experience  to  allow  them  to  be  accepted 
unconditionally.  Nevertheless,  these  ex])eriments  have  undoubtedly  led 
to  a  considerable  amount  of  uncertainty,  and  many  people  have  gone  so 
far  as  to  controvert  some  of  the  older  views  as  to  the  connection  of  diph- 
theria, typhoid  fever,  scarlet  fever,  septic  sore  throats,  etc.,  with  the 
inhalation  of  sewer  gas. 

Their  reasonings  have,  however,  failed  to  convince  many  of  us  as  to 
the  innocuousness  of  sewer  air.  I  have  been  strongly  impressed  by  the 
firm  opinions  held  by  many  good  observers  who  have  had  long  experience 
in  general  medical  practice,  and  who  have  unhesitatingly  ex])ressed  their 
belief  that  certain  forms  of   disease  are  induced,  directly  or  indirectly, 
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by  exposure  to  sewer  gases.  Several  liave  recorded  their  opinion  that 
typhoid  fever  is  undoubtedly  sometimes  caused  by  inhalation  of  sewer  air. 
In  these  very  scientific  days  we  are  apt  to  look  down  with  undue  contempt 
on  the  views  held  by  our  forefathers,  forgetful  of  the  fact  that  some  of 
them  enjoyed  wide  experience  and  had  been  trained  in  the  habit  of  close 
observation,  which  was  all  the  more  necessary  before  the  advent  of  those 
aids  to  diagnosis  which  are  now  at  the  disposal  of  every  doctor. 

The  conclusions  of  Laws  and  Andrewes  have  not  gone  uncontradicted. 
Even  before  their  researches.  Professor  Franklaud,  in  1871,  showed  that 
although  liquids  flowing  smoothly  along  gave  off  no  solid  particles  to  the 
air,  yet  the  bursting  of  bubbles  of  gas  in  a  liquid  had  a  marked  effect  in 
the  dissemination  of  solid  particles.  Several  later  observers,  although 
confirming  generally  the  experiments  of  Laws  and  Andrewes,  as  far  as 
regards  the  types  of  bacteria  found  in  the  air  of  sewers,  at  any  rate  where 
the  sewage  was  fresh  and  not  putrescent,  do  not  altogether  agree  with  the 
conclusions  deduced  from  those  experiments. 

The  most  remarkable  set  of  recent  experiments  on  the  subject  which 
have  come  to  my  knowledge  are  those  of  Major  W.  H.  Horrocks, 
E.A.M.C*  It  is  in  this  paper  that  the  new  facts  arise  which  I  think 
should  be  carefully  studied  in  any  fi-esh  consideration  of  the  sewer  ven- 
tilation question. 

The  results  obtained  by  Major  Horrocks  will  no  doubt  be  tested  by 
other  experimenters,  but  I  think  that  no  one  who  closely  studies  the 
records  of  his  experiments  will  fail  to  agree  that  they  deserve  serious 
consideration.  I  feel  satisfied  that  further  experience  will  only  serve  to 
confirm  these  conclusions.  Their  bearing  on  the  question  under  discussion 
is  sufficiently  obvious. 

The  simplest  plan  of  dealing  with  sewer  ventilation  is,  if  I  may  venture 
on  an  Irish  bull,  to  have  no  ventilation  at  all.  This  is  the  solution  of  tlie 
problem,  I  suppose,  in  certain  towns  such  as  Bristol  and  Cheltenham. 
But  in  such  a  case  it  is  obvious  that  a  sudden  inrush  of  sewage,  or  a 
sudden  expansion  of  sewer  air  through  the  introduction  of  hot  liquids  into 
the  sewer,  or  other  cause,  will  lead  to  the  breaking  of  the  seals  of  the 
intercepting  traps  in  the  vicinity  and  the  access  of  sewer  air  into  the  house 
(h'ains.  The  gases  will  come  out  at  the  low  vent,  and  if  the  drains  are  at 
all  defective,  there  is  a  great  tendency  for  the  gases  to  penetrate  into  the 
house  itself.     The  difference  of  temperature  between  the  interior  of  the 

*  Recorded  in  a  paper  read  before  the  Royal  Society,  aud  printed  in  the  .lournal  of 
The  Royal  Sanitary  In.stitute  for  Jlay,  iyu7,  Vol.  XXVIll.,  page  170,  under  the  title,  "  Ex- 
periments made  to  determine  the  conditions  under  which  'specific'  bacteria  derived  from 
sewage  may  be  present  in  the  Air  of  Ventilating  Pipes,  Drains,  Inspection  Chambers,  aud 
.Sewers.  " 
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house  and  outside  is  sufficient  to  draw  any  foul  gases  in  the  adjoining  sub- 
soil into  the  building. 

Of  actual  methods  of  attempting  to  ventilate  sewers,  the  easiest  and 
cheapest  is  to  provide  surface-level  openings  in  connection,  either  directly 
or  indirectly,  with  the  manholes.  Probably  more  sewers  have  been  laid 
on  this  plan  than  on  any  other.  But  common  sense  and  actual  experience 
tell  us  that  these  surface  openings  are  frequently  offensive  and  cause  a 
nuisance.  Horrocks's  experiments  give  us  good  reason  for  believing  that, 
in  addition,  they  are  a  danger  to  health,  and  that  disease  germs  may  be 
inhaled  by  persons  passing  over  such  openings.  I  am  under  tlie 
impression  that  various  safeguards  which  have  been  proposed  in  connection 
with  this  method,  such  as  filtering  the  escaping  air  by  means  of  charcoal 
or  some  chemical,  are  rarely  used  now.  The  charcoal  method  is  certainly 
ineffective  as  soon  as  the  charcoal  becomes  wet ;  also,  all  these  methods 
must  create  obstacles  to  the  free  passage  of  air,  besides  being  costly  and 
troublesome  to  maintain  in  anything  like  proper  working  order. 

The  next  method  of  sewer  ventilation  which  I  shall  refer  to  is 
de])endent  upon  the  abolition  of  the  intercepting  trap.  This  is  a  method 
which  has  found  much  favour  of  late,  especially  among  engineers,  whereas 
most  medical  officers  of  health  1  believe  have  been  opposed  to  it.  At  first 
sight  it  appears  an  excellent  solution  of  the  difficulty,  as,  by  having  t4in 
ventilating  shafts  on  each  house  drainage  system,  you  have  the  sewers 
connected  to  an  immense  number  of  ventilating  shafts,  each  of  small 
area,  but  combined  giving  an  ample  area  of  openings  for  the  extraction 
of  foul  and  the  admission  of  fresh  air.  The  local  authorities  have 
nothing  to  pay  in  the  shape  of  way-leaves,  no  trouble  to  find  suitable 
positions,  no  expense  of  ujikeep,  no  complaints  of  smells  from  surface- 
level  ventilators.  Some  of  the  soil-jnpe  ventilators  no  doubt  act  as  inlets, 
and  others  as  outlets,  and  most  of  them  act  sometimes  in  one  direction 
and  sometimes  in  the  other.  The  total  result  is  very  satisfactory,  how- 
ever, from  the  point  of  view  which  looks  only  at  the  constitution  of  the 
sewer  air.  Probably  under  such  a  system  the  air  in  the  sewers  would 
never  smell  very  foul.  Bnt  if  Horrocks's  experiments  prove  anything, 
they  prove  the  value  of  the  intercejiting  trap  in  preventing  the  air  of 
sewers  from  contaminating  the  house  drains,  and  in  cutting  off  the  drains 
of  one  house  from  its  neighbour  so  that  the  i)i"esence  of  typhoid  excreta 
in  the  drains  of  one  house  will  not  mean  the  possible  and  even  the 
probable  passage  of  the  typhoid  bacillus  into  the  drain  air  of  the  adjoining 
and  other  property.  In  such  a  case  a  comparatively  minute  leak  in  the 
drainage  system  dose  to  the  house  might  be  a  very  great  danger.     It  is 
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precisely  the  joints  close  to  the  house  which,  even  if  sound  at  first,  are 
apt  to  become  defective  owing  to  a  slight  settlement  of  the  foundations. 
I  think  there  is  very  good  reason  for  the  almost  universal  desire  among 
tenants  to  know  that  their  drains  ai'e  effectually  cut  off  from  all  direct 
aerial  connection  with  those  of  their  neighbours  and  from  the  sewer.  I 
am  therefore  of  opinion  that  this  method,  although  very  tempting  on 
account  of  its  sim])licity  and  cheapness,  is  dangerous,  and  cannot  be 
recommended. 

In  some  places  where  they  have  not  gone  so  far  as  to  abolish  inter- 
cepting traps,  ventilating  pipes  of  light  iron,  such  as  is  often  employed 
for  soil-pipes,  and  of  4-iucli  or  li-inch  diameter,  are  employed,  connected 
directly  to  the  sewers,  but  running  up  house  walls.  These,  of  course,  if 
carried  well  above  the  roof,  are  safe  so  long  as  all  the  joints  are  air-tight, 
both  those  above  as  well  as  those  underground.  But  any  settling  of  the 
house  walls  leads  to  a  defective  joint  at  the  most  important  place,  namely, 
the  connection  of  the  iron  pipe  to  the  earthenware  drain.  Any  leak  in 
this  situation  allows  sewer  gas  to  enter  the  house.  The  fear  of  this 
creates  great  difficulty  now-a-days  in  getting  permission  to  fix  these  pipes 
to  a  house  side :  personallj-  I  should  have  much  objection  to  living  in  a 
house  to  which  such  a  sewer  ventilator  was  attached.  There  is  less 
objection  to  affixing  such  pipes  to  the  walls  of  buildings  such  as  stables  or 
warehouses.  I  have  seen  them  attached  to  telephone  or  telegraph  posts, 
but  I  should  imagine  the  effect  of  strong  winds  would  rapidly  cause  a 
defective  joint  at  the  foot  of  the  pipe. 

Attempts  have  been  made  in  some  places  to  secure  effective  ventilation 
by  connecting  large  diameter  pipes  to  mill  chimneys  or  furnaces  to  obtain 
a  strong  extracting  effect.  Unfortunately  it  is  found  that  the  suction 
may  be  so  strong  as  to  unseal  the  intercepting  traps  in  the  immediate 
neighbourhood  of  the  ventilator,  whilst  the  effect  is  felt  only  very 
slightly  at  a  little  distance.  Shone's  system  of  mechanical  ventilation 
carries  the  principle  of  mechanical  extraction  very  much  further,  and  is 
undoubtedly  very  ingenious,  with  its  scientifically  arranged  size  of  air 
inlet  proportioned  to  the  distance  from  the  source  of  extractive  power. 
It  seems  to  me,  however,  that  the  cost  both  of  installation  and  of  working 
must  necessarily  be  very  high,  whilst  any  accidental  or  unauthorised  inlets 
would  be  liable  to  upset  the  working  of  the  whole  system. 

Some  forms  of  ventilating  lamps  in  the  shape  of  small  iron  inde- 
pendent columns  give  a  certain  extracting  effect,  and  are  at  the  same  time 
supposed  to  burn  up  and  destroy  organic  matter  and  to  kill  any  germs 
present.      I  have  no  doubt  that  this  does  occur  to  some  extent,  but  we 
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have  as  yet  no  satisfactory  evidence  that  this  disinfection  of  sewer  air 
is  so  complete  as  to  render  these  lamps  safe  to  be  employed  so  close  to  the 
windows  of  dwelling  houses  as  would  sometimes  be  necessary.  Besides, 
with  a  sufficient  number  of  these  lamps  to  give  efficient  ventilation,  the 
cost  of  the  gas  consumed  would  amount  in  the  course  of  the  year  to  a 
very  considerable  item. 

To  my  mind,  the  only  method  of  sewer  ventilation  which  can  be 
safely  recommended  at  present  is  by  means  of  independent  ventilating 
columns  of  iron  or  steel,  tall  enough  to  carry  all  dangerous  gases 
well  above  all  dwelling  houses,  placed  as  near  the  sewers  as  possible, 
and  with  the  smallest  possible  number  of  bends.  Where  lighter  but 
still  gastight  shafts  can  be  erected  against  buildings,  not  used  for 
constant  occupation  by  human  beings,  these  might  also  be  used.  It  is 
no  use  labelling  one  as  inlet  and  another  as  outlet,  because  each  column 
will  act  sometimes  in  one  way  and  sometimes  in  the  other.  I  believe, 
however,  that  natural  agencies  would  keep  up  air  currents ;  such  as  the 
wind  blowing  over  the  top  of  the  shafts  and  the  effect  of  the  sun's  heat, 
which  often,  I  think,  acts  very  strongly  in  the  case  of  an  iron  shaft.  Such 
a  system  gives  us  at  any  rate  an  outlet  for  sewer  gases,  and  j)revents  the 
forcing  of  house  traps.  I  do  not  believe  that  it  would  give  a  pure  air  in 
our  sewers  under  all  conditions,  such  as  a  state  of  little  wind  and  a  close 
approximation  of  temperature  outside  and  inside  the  sewers,  but  under 
ordinary  circumstances  it  will  keep  the  air  sufficiently  safe  to  allow  of  the 
workmen  entering  the  sewers  when  necessary.  This,  I  think,  is  all  we  can 
expect,  and  would  be  very  much  better  than  the  state  of  things  now 
existing  in  many  places,  in  which  a  policy  has  grown  up  of  closing  all 
the  surface  ventilators  as  complaints  occur,  until  at  last  the  sewers  are 
left  unvent dated,  gi\ing  rise  to  occasional  forcing  of  traps  and  the  conse- 
quent dangers. 

To  refer  for  a  moment  to  a  subject  not  exactly  within  the  scope 
of  my  paper  I  would  say  that  llorrocks's  experiments  have  confirmed  a 
conclusion  whicii  has  been  forcing  itself  on  my  mind  for  several  years  past, 
and  that  is  that  the  low  ventilator,  as  usually  fixed,  is  a  danger  and  will 
have  to  be  abandoned.  Sometimes  these  are  fixed  in  the  front  garden 
walls  of  houses :  the  flushing  of  a  w.c.  in  a  house  where  there  is  a  case  of 
typhoid  may  easily  convey  the  germ  to  a  casual  passer-by.  Similarly 
with  sewer  gas  escaping  through  the  forcing  of  a  tra|).  Another  form  of 
danger  arises  from  the  increasing  frequency  of  fixing  an  intercepting 
chamber  instead  of  merely  a  trap.  Huildcrs,  unless  they  are  strictly 
looked  after,  often  neglect  to  cement  the  inside  of  these  chambers.     The 
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result  is  practically  to  have  a  leaky  drain,  as  the  ordinary  brick  walls  of 
these  manholes  are  pervious  to  drain  or  sewer  gas.  Similarlv  the  manhole 
cover  is  often  left  unsealed  by  Russian  tallow.  What  is  the  use  of  being 
so  careful  to  have  airtight  cement  joints  to  the  drain,  buried  many  feet 
under  ground,  and  yet  to  leave  the  manhole  defective  ?  Another  iteni. 
requires  careful  attention.  The  stopper  of  the  rodding  arm  of  the  dis- 
connecting trap  in  the  chamber.  All  who  have  had  much  experience 
will  agi-ee  that  it  is  the  exception  rather  than  the  rule  for  a  builder's 
workman  to  fasten  in  the  stopper  with  Russian  tallow.  Consequently,, 
when  examining  such  a  manhole  one  finds  the  stopper  loose  and  prac- 
tically useless,  or  out  altogether,  thus  giving  free  access  to  sewer  air. 
Or  it  may  be  that  a  mysterious  block  causes  an  investigation  and  the 
stopper  is  found  to  be  the  delinquent,  having  been  carried  through  the 
trap  and  blocking  the  drain  on  the  sewer  side  of  the  trap.  I  think  some 
form  of  stopper  arranged  to  be  securely  fastened  should  be  compulsory, 
and  I  hope  that  some  inventive  genius  will  soon  produce  an  intercepting 
trap  with  a  patent  stopper,  easily  fixed,  perfectly  airtight,  and  immovable 
under  ordinary  circumstances,  yet  easily  removed  from  the  manhole  top  in 
case  of  a  block,  and  not  substantially  more  expensive  than  the  ordinary  type. 
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DO  sewers  require  ventilating  at  all  'i  Probably,  that  infallible  au- 
thority, the  Man-in-the-Street,  thinks  they  don't ;  that  sewer 
smells  are  largely,  if  not  entirely,  imaginary ;  that  ventilation  is  only  a 
fad  of  medical  and  other  sanitary  enthusiasts ;  and  that  both  himself, 
and  his  immediate  predecessors  never  suffered  any  inconvenience  from 
sewer  air  or  sewer  gas. 

But  even  usually  well-informed  people  are  to  be  found  who  are  con- 
vinced that  unpleasantly  smelling  air  or  gas  issuing  from  a  sewer  grating 
is  really  not  dangerous  or  injurious  to  health.  This  party  has,  until 
recently,  had  much  scientific  support,  from  the  investigations  of  such 
scientists  as  Dr.  Parry  Laws,  Dr.  Andrewes,  and  others  in  this  country, 
and  of  Professors  Kirchner  and  Sokoya,  to  name  only  two,  on  the  con- 
tinent. These  learned  men  have  given  us  their  assurance  that  there 
is  no  proof  of  there  being  any  connection  between  sewer  gas  and  the 
spread  of  epidemic  diseases. 

Yet  another  group  of  people  are  to  be  found  who  don't  deny  that  gases 
of  a  dangerous  nature  are  actually  to  be  found  in  sewers,  but  who  sincerely 
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believe  in  the  bottling-up  theory,  presumably  on  the  old  principle  of 
out  of  sight  (or  smell)  out  of  mind  (or  danger).  These  latter  advocate 
the  closing  up  of  all  openings  into  or  out  of  the  sewers  except  the  connec- 
tions thereto  made  by  the  drains  to  houses  and  other  premises,  and  then 
only  by  means  of  air-tight  water-sealed  traps. 

Now,  what  arc  the  simple  facts  on  this  subject  .' 

1st.  Every  year  cases  are  reported  in  the  pnbhc  prints  of  workmen, 
whose  duty  it  is  to  see  to  the  efficient  working  of  sewers,  being  poisoned, 
sometimes  fatally,  by  the  escaping  gas  from  the  sewers ;  and  for  one  case 
rci)orted  it  is  well  known  that  at  least  twenty  are  never  publicly  made 
known,  when  the  results  are  not  fatal.  Surely,  the  proof  of  the  quality 
of  the  sewer  air  is  in  the  breathing  ! 

2nd.  Why  are  those  who  are  responsible  for  the  health  of  the  districts 
committed  to  their  care,  namely,  the  Medical  Officers  of  Health,  so 
anxious  that  the  house  (the  unit  of  each  district)  shall  be  as  effectually 
cut  off  from  the  sewer,  by  means  of  the  intercepting  trap,  or  some 
equally  efficacious  arrangement,  as  the  ordinary  householder  is  to  keep  out 
burgiai-s'^  Because  tliey  are  well  aware  of  the  dangers  to  healtli  which 
would  follow  from  a  free  communication  between  the  sewers  and  the  house 
drains. 

3rd.  We  now  have,  as  the  result  of  recent  bacteriological  investiga- 
tions by  Dr.  S.  Kideal,*  Major  llorrocks,t  M.D.,  F.K.S.,  and  others,  very 
good  proof  that  sewer  air  is  "  a  nuisance  and  injurious  to  health." 

If,  then,  we  arc  all  of  one  mind  that  sewers  should  be  ventilated,  the 
only  (juestion  (a  fairly  large  one)  that  remains  is,  by  what  method  or 
methods  can  this  object  be  best  accomplished  ?  Very  many  attempt  > 
have  been  made  in  the  j^ast,  by  more  or  less  ingenious  contrivances,  to 
ventilate  sewei-s.  Most  of  the  methods  or  systems  tried  have  been  found 
wanting,  and  arc  now  consigned  to  oblivion. 

Generally,  it  may  be  said  that  all  efforts  to  ventilate  sewers  can  be 
classified  into  three  divisions,  Natural  V'entilation,  Artificial  Ventilation, 
Deodorization. 

Tlie  Author  will  content  himself  with  a  description  of  one  or  more  of 
tlie  most  important  types  only  of  each  of  tlie  above  mcthoiis. 

NaTI  KAI-  Vk-ntilation. 
The  natural  ventilation   of  sewers  may  be   said  to   range   from   the 
almost  total  absence  of  intentional  ventilation  of  any  kind,  as  at  Bristol,  to  a 
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well  thought-out  system  of  high  shaft  inlet  and  outlet  ventilators,  such  as 
has  been  so  thoroughly  worked  out  and  is  now  being  adopted^at  Leicester. 

The  beginnings  of  sewer  ventilation  were  doubtless  the  untrapped 
liousc  drains  and  gully  connections  of  the  middle  of  the  last  century. 

Then  followed  the  regularly  made  shaft  connecting  the  surface  of  the 
street  with  the  underlying  sewer,  generally  called  a  ventilating  shaft, 
but,  when  of  sufficient  size  to  admit  the  passage  down  it  of|a  workman, 
known  as  a  manhole,  with  open  gratings,  so  as  to  j^allow  sewer  air  to 
escape,  or  fresh  air  to  enter,  it  mattered  little  which. 

Then  a  distinct  epoch  was  marked  in  the  history  of  sanitary  engineer- 
ing by  two  important  events  in  1<S70  and  1871.  One  was  the  invention  of 
the  intercepting  trap,  by  Mr.  W.  1'.  Buchan,  of  Glasgow  ;  the  other  was  the 
succession  of  the  late  Sir  Eobert  Kawlinson  as  Chief  Engineering  Adviser 
to  the  Local  Government  Board.  It  may  be  truly  said  that  the  practical 
sanitary  progress  made  during  the  last  forty  years  is  due  to  the  pioneer 
work  of  Sir  Robert  Rawlinson,  who  so  well  and  truly  laid  the  foundations, 
both  broad  and  deep,  upon  which  all  the  good  sanitary  work  has  been 
built. 

Under  Rawlinson's  sympathetic  guidance,  Buchan's,  or  what  is  now 
known  as  the  intercepting,  trap,  was  fixed  on  nearly  all  house  drains,  so 
that  no  aerial  connection  between  the  separate  house  drains  and  the  com- 
mon sewer  should  be  possible.  He  also  recommended  "that  wherever 
a  trap  is  placed  on  a  sewer  or  drain,  there  should  also  be  means  for  sewer 
and  drain  ventilation  provided  to  relieve  such  trap."  Unfortunately  the 
Local  Government  Board,  in  their  By-laws,  did  not  insist  on  a  ventilator 
being  fixed  on  the  sewer  side  of  the  trap,  with  the  result  that,  while 
house  drains  were  provided  with  high  shaft  ventilation,  sewers  were  not, 
but  relied  entirely  on  the  surface  gratings.  It  is  easy  to  see,  therefore, 
that  with  the  general  introduction  of  the  intercepting  trap,  and  the 
consequent  shutting  off  of  sewer  ventilation  by  means  of  the  house  drains, 
the  conditions  of  the  sewers  as  regards  the  emanation  of  foul  smells  from 
them  gradually  became  worse,  until  about  the  year  1880  onwards,  the  (jues- 
tion  became  pressing.  In  many  towns  the  sewer  gratings  were  gradually 
closed  as  they  were  complained  of ;  in  other  towns  the  surface  gratings 
were  allowed  to  remain  open,  but  high  shafts  against  buildings  were 
connected  to  the  sewers  ;  in  still  other  cases  a  combination  of  both  methods 
was  tried,  until  by  the  able  experiments  and  tests  made  by  Mr.  Mawbey 
at  Leicester,  it  is  now  generally  admitted  that  good  sewer  ventilation  is 
iiossible  by  high  ventilating  shafts  alone,  without  surface  gratings. 

From   in([uiries  recently   made,   the   author    finds    that    in    regard    f« 
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natural  sewer  ventilation  in  English  towns,  the  present  practice  is  approxi- 
mately as  follows :  81  per  cent,  have  adopted  upright  shafts  in  addition 
to  surface  gratings ;  14  per  cent,  are  now  substituting  high  ventilating 
shafts  for  surface  ventilators,  which  are  being  closed  ;  .')  per  cent,  have 
surface  ventilators  only. 

From  the  above,  we  may  conclude  that  sewer  ventilation  at  the  surface 
of  carriage  ways  is  now  rapidly  going  out  of  use,  as  it  should  do. 

The  upright  ventilating  shafts,  whether  placed  against  buildings,  or  as 
special  columns  placed  on  the  footpaths,  should  be  of  sufficient  height  to 
be  from  6  to  10  feet  above  the  ridges  of  adjacent  buildings,  of  a  propor- 
tionate sectional  area  to  the  sectional  area  and  capacity  of  the  sewer  to  be 
ventilated,  and  from  150  to  :^00  yards  apart. 

The  first  cost  of  a  high  shaft  system  of  natural  sewer  ventilation 
averages  about  £120  per  mile  of  sewer  ventilated,  and  the  annual  cost, 
including  ten  per  cent,  allowance  for  depreciation,  averages  about  £18  per 
mile  of  sewer  ventilated. 

AuTiFiciAL  Sewer  Ventilaiion. 
Two  systems  of  artificially-produced  air-currents  in  sewers  nt)W  hold 
the  field,  and  both  have  good  promise  of  ultimate  success. 

One  is  the  Webb  System,  a  method  of  extracting  foul  air  from  sewers, 
and  at  the  same  time  cremating  it  by  heat,  invented  and  patented  by  Mr. 
Joseph  E.  Webb. 

In  appearance,  the  Webb  Sewer  Ventilator  closely  resembles  an 
ordinary  incandescent  street  lighting  gas  lamp,  with  a  cluster  of  three 
incandescent  gas-burners.  By  a  system  of  heat  reflectors,  the  sewer  air 
or  gas  is  drawn  from  the  sewer  through  an  air-tight  copper  tube  fitted 
inside  the  lamp  column,  into  the  narrow  neck  of  the  lamp,  about  'd\  inches 
in  diametei',  through  which  the  sewer  air  is  made  to  pass  at  a  tem])erature 
of  about  5.")0'*F.,  genei'ated  by  the  three  incandescent  coal  gas  burners  in 
the  lamp. 

By  the  Webb  method  it  is  claimed  that  the  following  are  secured : — 
(a)  The   convection   of   rays   of   light    and   heat  by  reflectors, 

thereby  producing  convex  rays, 
(t)  The  comj)lcte  destruction  of  organic  matter  in  the  sewer  air 

by  focussing  heat-rays  on  it. 
(c)  The  conservation  of  heat  by  air  or  pneumatic  isolation, 
(rf)  That  there  is  no  possibility  of  organic  matter  or  foul  gases 
j)assing  through    the   apparatus  without  being  destroyed, 
from  the  fact  that  it  does  not  rely  on  actual  contact  with 
lieated  surface,  but  is  forced  through  superheated  space. 
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The  cost  of  installing  the  Webb  system  is  about  £58  per  mile  of 
average  size  of  sewer  ventilated,  and  the  annual  cost,  including  10  per 
cent,  depreciation,  gas,  attendance,  &c.,  is  about  £33  per  mile  of  sewer 
ventilated. 

The  other  artificial  sewer  ventilator  is  that  recently  introduced  by  the 
well-known  sanitary  engineers,  Messrs.  Shone  &  Ault. 

This  system  is  known  as  the  hydro-mechanical  system,  and  is  the 
only  method  by  which  the  double  object  of  ventilating  both  the  house 
drains  and  the  common  sewers  is  accomplished  by  one  operation. 

The  system  is  based  on  the  principles  of  coal  mine  ventilation.  Tiie 
foul  air  is  exhausted  from  the  sewers  by  means  of  a  fan,  driven  electrically 
or  otherwise,  and  the  admission  of  fresh  air  is  rigidly  controlled  at  all 
openings  leading  into  the  sewers.  By  means  of  these  controllers  or 
regulators,  which  are  adjustable  and  fixed  in  the  intercepting  trap 
chambers  of  the  house  drains,  and  at  other  openings  where  necessary, 
only  suflScient  fresh  air  is  drawn  into  the  sewers  to  keep  them  wholesome 
and  free  from  danger,  and  the  amount  of  vacuum  caused  by  the  fan  is  so 
graduated  as  to  avoid  any  possibility  of  destroying  the  watei"-seals  in  the 
house  drain  intercepting  traps. 

The  foul  air,  when  extracted  by  the  fan  from  the  sewers  and  house 
drains,  is  forced  through  a  deodorizing  medium,  and  is  then  discharged 
into  the  open  air  by  means  of  a  high  upright  pipe  or  column,  of  adequate 
sectional  area.  The  system  has  been  tried,  on  a  limited  scale,  at  Leicester, 
and  has  been  found  to  give  satisfactory  results,  at  a  fairly  moderate  cost. 

It  must,  of  course,  be  borne  in  mind  that  by  the  hydro-mechanical 
system,  not  only  is  the  sewer  ventilated,  but  the  house  drains  also,  and 
allowing  for  the  saving  to  be  effected  by  doing  away  with  the  present  inlet 
and  outlet  ventilators  under  the  present  house  drain  ventilating  system, 
the  cost  of  Messrs.  Shone  and  Ault's  system  will  probably  compare 
favourably  with  that  of  the  present  system  of  house  drain  ventilation  plus 
that  of  any  other  eflScient  sewer  ventilating  system. 

In  the  author's  opinion,  this  system  is  well  worth  being  tried  in  new 
districts,  when  the  first  cost  would  not  be  great,  whereas  its  adoption  on 
existing  sewerage  systems,  while  not  impossible,  would  necessarily  in- 
volve gi'eater  cost. 

Exclusive  of  the  ventilation  of  the  house  drains,  and  providing  for 
sewer  ventilation  only,  the  cost  of  installing  the  hydro-mechanical  system 
is,  on  the  average,  about  £150  per  mile  of  sewer  ventilated;  and  the  cost 
of  working  and  maintenance,  including  10  per  cent,  depreciation,  js^ on 
the  average  about  £30  per  annum. 


192  Sewer   Ventilation  and  the  Intercepting   Trap. 

Deodokiz.vtiox  or  Skwei;  Gases. 

Many  devices  have  been  tried  to  render  liarniloss  tlie  foul  odoui"S 
emanating  from  sewer  ventilatinii  openings. 

As  far  back  as  1862,  Sir  Kobert  Kawlinsou  advocated  the  use  of 
charcoal  filters,  and  this  idea  was  taken  uji  and  thoroughly  tried  by  Mr. 
Baldwin  Latham  in  18711  and  onwards,  but  along  with  many  others  has 
now  been  discarded  as  being  worse  than  useless. 

The  apparatus  most  in  use  at  present  as  a  sewer-air  deodorizer,  is  that 
of  the  Keeves  Chemical  Sanitation  Company. 

This  apparatus  consists  essentially  of  two  chemical  ware  vessels,  placed 
in  a  recess  formed  in  a  sewer  manhole  shaft.  One  of  these  vessels  contains 
a  patented  chemical  mixture  called  Reevezone,  and  the  other  contains 
strong  sulphuric  acid.  These  chemicals  are  caused  to  mix  continuously, 
the  result  of  their  mutual  reaction  being  the  formation  of  sulphui'ous  acid 
gas,  oxygen  gas,  permanganic  acid,  and  soda  sidphate.  The  gases  purify 
the  foul  air  with  which  they  come  in  contact,  whilst  the  oxidising  solution 
falls  into  the  sewer  and  is  said  to  have  a  beneficial  effect  on  the  sewage. 

The  Reeves  apparatus  has  been  extensively  tried  at  Edinburgh,  South - 
port,  and  other  places,  and  is  now  understood  to  be  under  trial  in  a 
modified  form  on  some  of  the  large  main  sewers  of  London. 

Tlie  cost  of  the  installation  of  the  Reeves  system  is  al)Out  £100  per 
mile  of  sewer  ventilated,  and  the  annual  cost  of  maintenance,  including 
10  per  cent,  depreciation,  about  £44  per  mile  of  sewer  ventilated. 

Summary  of  the  Approximate  Cost  of  the  above  methods  of 
Sewer  Ventilation. 

Xanie  or  System. 


High  Sliaft  Veotilation  

Webb's  System  
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It  is  submitted,  from  tin-  facts  and  figures  gi\eii,  tliat  tlie  satisfactory 
ventilation  of  common  sewers  is  practicable,  at  a  cost  which  is  not  uii- 
reasonaltle;  and  also,  that  no  public  sanitary  authority  is  now  justified 
in  neglecting  its  responsibilities  in  this  connection  under  the  Public 
Health  Act,  1875,  which  plainly  states  (Sec.  11')  that  "Every  local 
authority  shall  cause  the  sewers  belonging  to  them   to    be  constructed 
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covered,  ventilaU'd,  and  kept  so  as  not  to  be  a  nuisance  and  injurious  to 
healtli." 

The  Ixtekceptixg  Tiiap. 

It  will  be  gatliered,  from  what  has  gone  before,  that  the  author  is 
not  among  those  Borough  Surveyors  who  have  recently  taken  to  agitatinc 
for  the  abolition  of  the  intercepting  trap.  Not  its  abolition,  but  its 
proper  constnxction  as  regards  size,  shape,  materials,  and  proper  fixinif, 
is  required  as  regards  that  useful  sanitary  appliance. 

At  bottom,  the  objections  to  the  trap  appear  to  be  as  follows  : — 

1.  That  it  is  a  hindrance  to  the  proper  ventilation  of  the  common 

sewer.  Surely,  the  exit  of  foul  air  from  the  common  sewer,  via 
the  private  house  drains,  to  the  open  air,  only  needs  to  be  clearlv 
stated  to  earn,'  its  own  condemnation,  for  reasons  which  must 
be  obvious  to  everyone. 

2.  That  it  is  of  itself  a  small  cesspool,  liable  to  produce  insanitarv 

conditions.  This  objection  simply  begs  the  question,  as,  if  the 
trap  is  laid  with  reasonable  care  and  intelligence,  under  normal 
usage  no  such  insanitary  conditions  can  arise. 

3.  That  it  is  constantly  stopping  up  and  causing  trouble,  expense,  and 

danger  to  the  household.  The  author,  from  the  experience  of  a 
life-time,  can  bear  testimony  to  the  fact  that  in  every  stoppage 
in  an  intercepting  trap  coming  under  his  observation,  one  of 
three  reasons  have  been  found  as  the  cause  of  stoppage : — 
(a)  An  imperfect  trap,  having  practically  no  gradient,  or  drop, 
in  itself,  (h)  A  good  trap,  improperly  laid,  with  the  joints  batlly 
made,  {c)  A  ti-ap  of  proper  construction  and  well  laid,  but  such 
utensils  as  worn-out  blacking  brushes,  and  similar  articles,  found 
in  it,  which  should  have  been  put  in  the  house-refuse  bin,  and 
not  sent  down  the  house  drain. 

4.  That  the  intercepting  trap   causes  a   considerable   diminution  of 

the  limited  fall  available  in  many  cases  for  the  house  drain. 
The  proper  amount  of  fall,  or  drop,  for  any  house  drain  inter- 
ceptor is  certainly  not  more  than  two  inches,  and  if  the  gradii'iit 
iif  the  house  drain  is  cut  so  fine  as  not  to  allow  that,  it  ought  not 
to  be. 

The  author  is  of  opinion  that,  until  the  present  method  of  water- 
carried  sewage  is  superseded  by  some  greatly  improved  method,  which  at 
present  is  certainly  not  within  sight,  the  intercepting  trap  is  a  sanitary 
necessity,  and  cannot  with  safety  be  dispensed  with. 
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Dk.  Gilbert  J.  Fowler  (Mancliester)  said  that  he  had  had  occasion  not 
infrequently  to  go  down  sewers,  and  recently  he  had  taken  a  certain  part  in 
experiments  on  the  ventilation  of  sewers,  which  had  been  carried  out  in  Man- 
chester. Opinion  on  the  subject  for  discussion  was  evidently  still  divided. 
On  the  one  hand  they  had  a  large  body  of  experience  showing  that  the  he.alth 
of  sewermen  was,  on  tlie  whole,  good ;  and  the  researches  of  Parry-Laws  and 
Andrews  had  been  confirmed  by  Miguel  in  Paris  and  by  Professor  Delepine  in 
Manchester,  who  had  also  been  unable  to  find  the  presence  of  the  specific 
organisms  of  sewage  in  sewer  air.  One  of  the  sights  of  Paris  \\as  a  journey 
through  the  sewers.  On  the  other  hand,  the  opinion  of  those  who  believed 
sewage  gas  to  be  dangerous  to  health  had  received  confirmation  from  the 
researches  of  Major  Horrocks.  It  was  necessary,  therefore,  carefully  to  consider 
the  conditions  leading  to  the  production  of  sewage  gas.  In  the  first  place,  the 
evolution  of  sewage  gas  was  due  to  accumulations  of  foul  matter  in  the  sewer. 
Shortly  after  joining  the  Corporation's  service  in  Manchester  he  iiad  occasion 
to  investigate  the  composition  of  gas  which  had  been  set  ahght  by  a  workman's 
candle,  and  which  had  caused  a  serious  accident.  He  had  found  that  the  gas 
consisted  mainly  of  marsh  gas  and  hydrogen,  and  was  evidently  evolved  through 
the  decomposition  of  sewage  in  the  dead  end  of  an  old  sewer,  which  had 
nrtually  become  a  septic  tank.  These  deposits,  also,  were  likely  to  evolve 
sulphuretted  hydrogen,  which,  in  a  confined  space,  was  more  highly  poisonous 
than  many  people  were  aware,  as  had  been  shown  by  more  than  one  fatal 
accident  in  Manchester.  The  danger  of  evolution  of  such  gas  was  greatly 
increased  by  the  presence  of  certain  trade  effluents  (e.;/.,  strong  acids),  and  fairly 
drastic  powers  had  been  obtained  in  Manchester  to  prohibit  the  discharge  of 
such  effluents  into  the  sewers.  It  was  very  important,  however,  to  prevent  as 
far  as  possible  the  formation  of  deposit  in  sewers,  by  taking  care  that  the  sewers 
were  constructed  of  good  material  and  with  adequate  fall.  This  was  more  easily 
done  in  the  case  of  newly-designed  systems  than  where  the  main  system  had 
been  laid  down  many  years  ago.  In  Frankfort  and  in  the  suburbs  of  Berlin  he 
had  been  down  sewers  where  the  material  used  was  either  glazed  brick  or  very 
high  quality  smooth  red  brick ;  and  also  the  manner  of  construction  was  such 
as  was  seldom  attempted  in  this  country.  The  next  factor  in  the  evolution 
of  sewage  gas  was  temperature.  In  the  course  of  his  work  in  India  he  was  mudi 
struck  by  the  rapidity  with  which  sewage  decomposed  in  tropical  teinperatuix's ; 
in  consequence  of  this,  special  precautions  were  taken  ((■<!.,  in  Bombay)  before 
entering  sewers.  It  occurred  to  him  that  the  high  temperatun^  obtaining  in 
Gibraltar  (where,  he  believed,  Major  llorrocks's  experiments  were  carried  out) 
might  partly  a«!Count  for  the  extraordinary  results  obtained.  A  third  factor  to 
be  considen-d  was  tiie  velocitij  of  flow  of  sewage  and  air.  It  could  be  shown  by 
anemometer  tests  in  the  sewer  that  the  velocity  of  air  was  greatest  immediately 
above  the  surface  of  the  sewage.     In  the  comparatively  small   pipes   used  by 
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Major  Horrocks  the  velocit)'  of  the  air  currents  would  be  much  greater  than  in 
ordinary  sewers.  Bearing  in  mind  the  above  factors  in  the  problem,  the  question 
arose  what  remedies  should  be  adopted.  Experiments  had  been  carried  out  in 
Manchester,  and  had  been  published  in  a  report  to  the  City  Council,  to  test 
the  efficiency  of  various  methods  of  artificial  ventilation.  The  Shone  system 
had  been  found  to  work  well,  but  necessitated  air-tight  sewers,  a  condition 
which  it  was  not  always  easy  to  fulfil.  The  Webb  lamp  was  successful  in  pre- 
venting nuisance  and  in  destroying  any  organisms  in  the  escaping  gas,  but  bad 
no  great  power  of  ventilation.  The  general  conclusions  seemed  to  be  that  every 
care  should  be  taken  in  the  design  and  construction  of  sewers  to  prevent 
accumulation  of  sewage  matter,  and  that  ventilation  should  be  effected  by  shafts 
placed  in  suitable  positions. 


Mu.  C.  Brownridge,  (Birkenhead)  congratulated  Dr.  Coutts  and  Mr. 
Brodie  on  the  fair  \^ay  in  which  they  had  stated  their  case.  One  \A'as  rather 
apt  to  look  upon  the  subject  as  a  sort  of  hardy  annual,  and  he  was  afraid 
that  the  man-in-the-street  might  feel  disposed  to  say  "A  plague  on  both  your 
houses " :  for  sanitarians  seemed  to  be  divided  into  two  camps,  one  favouring 
open  ventilation  and  surface  gratings ;  and  the  other,  upcast  shafts.  Generally 
he  had  found  mechanical  means  of  sewer  ventilation  a  failure.  He  was  now  in 
a  town  where  the  intercepting  trap  was  general,  and  where  they  «ere  swinging 
over  from  the  surface  grating  to  the  high  shaft ;  but  he  thought  they  would 
have  to  look  to  the  bacteriologist  to  guide  them  very  much  in  the  matter,  and 
tell  them  from  actual  investigation  when  and  under  what  conditions  sewer  air 
was  dangerous;  the  engineer  would  then  have  something  definite  to  work  upon. 
The  engineer  had  to  see  how  he  could  meet  the  objections  of  the  public,  for  the 
latter  did  not  want  to  be  confronted  \\ith  the  smell  as  they  \^■alked  along  the 
street.  It  was,  however,  not  always  the  smell  they  experienced  that  was  the 
real  danger,  and  he  thought  bacteriologists  might  give  a  little  assurance  on  that 
point.  The  smell  that  came  from  a  sewer  grating,  although  nauseous,  was  not 
necessarily  one  that  would  cause  a  serious  illness,  but  that  was  no  reason  why 
it  should  be  there.  The  question  was,  where  were  they  going  to  take  it ; 
for  if  a  pipe  was  conveying  gases  which  were  a  danger  to  health,  then  it  was 
equally  dangerous,  or  nearly  so,  to  discharge  them  above  a  bedroom  window  as 
it  was  to  discharge  on  the  road  level.  One  could  not  dissociate  the  subject  of 
sewer  ventilation  from  the  design  and  condition  of  the  sewers  and  drains. 
If  they  did  not  have  good  sewers  they  knew  that  they  were  likely  to  ha\e 
smells.  If  they  had  good  sewers,  they  had  very  few  smells ;  but  how  iew 
took  precautions  to  see  that  they  had  good  sewers  and  drains.  Special  pre- 
cautions were  usually  taken  to  insure  that  the  joints  of  sewers  and  drains  were 
made  sound  and  watertight,  but  the  equally  important  question  as  to  whether 
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the  pipe  itself  was  reasonably  watertight  was  often  neglected.  A  bad  joint  \^■a^ 
a  danger.  .Vn  imperfect  pipe  was  likewise  a  source  of  dansjer  by  reason  of  the 
pollution  of  surrounding  soil  whicb  resulted.  Since  November  last  he  had 
tested  under  a  2(l-ft.  head  for  one  hour  the  pipes  of  thirteen  makers,  and  he  had' 
found  that  only  live  makers'  pipes  would  stand  that  test.  Consequently,  he 
could  not  help  saying  that  in  many  towns  there  were  being  put  in  the 
ground  pipes  which  were  themselres  setting  up  a  condition  of  affairs  whicii 
could  not  possibly  conduce  to  the  health  of  the  community.  In  liis  opinion  tiie 
intercepting  trap  was  all  right  in  its  place  if  it  were  properly  designed  and  laid. 
But  the  2-gallon  flush  from  water-closets,  which  was  tlie  limit  p(M-mitted  in 
many  towns,  was  not  suflicient  to  remove  everything  from  the  trap.  Conse- 
(|iifntly,  in  considering  the  intercepting  trap  they  ought  not  to  neglect  the 
question  of  the  flush,  and  they  ought  to  insist  on  one  of  not  less  than  3  gallons. 
One  of  the  requirements  of  the  model  by-laws  was  that  the  air  inlet  should  be 
down  somewhere  near  the  floor,  and  the  outlet  higher  up  on  the  side  of  the 
liouse ;  but  ongineei's  had  proved  that  air  currents  in  a  sewer  were  altogether 
dependent  on  the  outside  wind,  and  that  the  outlets  and  inlets  were  often 
tlicreby  reversed  in  action.  If,  in  providing  intercepting;  traps,  they  would  in 
all  cases  put  down  two  ])ipes  of  about  equal  height,  it  would  remove  most 
objections.  In  IJirkenliead  they  would  have  no  surface  manholes  in  new  streets, 
but  upcast  shafts  at  limited  distances,  these  being  mainly  for  tlie  adjustment  of 
tlic  air  press\ire  in  the  sewers,  and  not  necessarily  for  ventilation. 


Du.  E.  Skrge.vnt  (Lancashire  County  Council)  said  be  ditfcred  from  .Mi\ 
I'rownridgc,  who  stated  that  smell  need  not  be  dangerous  to  health.  It  wa-^ 
a  view  that  many  ])eople  held,  and  he  thought  they  were  wrong,  becau.se 
he  looked  upon  a  smell  as  an  indication  of  a  danger  to  be  avoided.  IK' 
thought  medical  officers  and  engineers  had  been  very  much  led  astray  by  the 
researches  of  bacterif)logists,  who  had  done  very  useful  work  and  on  whom  they 
relied  very  largely ;  at  the  same  time  he  should  not  claim  infallibility  for 
bacteriologists.  They  had,  for  example,  allowed  them  to  assume  that  if  one 
wanted  good  air  one  should  go  into  a  sewer.  He  maintained  that  was  wrong. 
It  did  not  accord  with  his  own  e.xpi>rieiice,  his  view  being  that  although  sewer 
g;i8  might  not  produce  a  specific  disease,  it  rendered  the  individual  more  suscep- 
tible to  attacks  in  certain  ways,  lie  strongly  adhered  to  the  iiiterce])ting  tr.i]), 
which  he  thought  should  be  looked  upon  as  the  first  line  of  defence. 


.Mk.CoviidS.  1'm.n  (LiMT|iiiul)  said  he  would  suggest  that  Ilie  man  instanced 
by  Mr.  15rodie  was  more  likely  to  have  been  poisoned  by  gas  which  had  not  es- 
caped from  I  he  sewers  than  by  gas  that  was  escaping.     As  a  rule,  sewermen  were 
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healthy,  and  accidents  arose  chiefly  from  sudden  rainstorms  and  in  unventilated 
lengths  from  the  absence  of  oxygen. 

Xo  doubt,  from  a  municipal  point  of  view,  shafts  placed  up  buildings  were 
an  ideal  form  of  ventilation ;  as  the  generation  of  sewer  gas  was  prevented,  and 
the  foul  air  was  carried  above  the  level  of  pedestrians  and  inmates  of  houses. 

The  objections  were  (a)  interference  with  the  rights  of  property  and  archi- 
tectural appearance ;  (6)  the  practical  impossibility  of  continually  testing  to  be 
assured  that  no  defects  occurred  in  the  vent  pipes,  even  if  they  were  perfect  at 
first ;  (c)  the  serious  risk  of  other  defects  \vhich  were  almost  certain  to  arise  in 
course  of  time. 

If  sewer  gas  could  be  permanently  destroyed  by  cremation,  it  would  seem 
that  the  provision  of  exhaust  fans  at  the  lower  ends  of  arterial  sewers  to  take 
the  foul  air  through  incandescent  tubes  would  answer,  but  the  practical  difficulty 
would  probably  be  found  in  drawing  foul  air  equally  from  all  lateral  branches, 
as  there  was  always  a  tendency  for  such  currents  to  follow  in  one  direct  course 
This  being  so,  it  would  seem  that  the  converse  system  would  be  more  likely 
to  be  effective,  as  by  it  the  volume  of  air  forced  into  the  sewers  would  tend  to 
restrict  the  generation  of  sewer  gas,  and  thus  render  the  air  at  the  outlets  (which 
would  be  carried  well  above  window  openings)  less  vitiated,  if  not  innocuous. 

Whether  sewer  gas  was  capable  of  carrying  disease  or  not,  it  was  unpleasant 
and  nauseating ;  hence,  if  for  no  other  reason,  intercepting  traps  were  desirable. 
The  objection  to  them  as  containing  cesspools  of  liquid  would  not  apply  in  the 
case  of  a  6-in.  interceptor,  where  the  contents  were  constantly  changed  before 
any  ill  effects  could  result ;  though  in  9-in.  or  12-in.  interceptors  (the  use  of 
which,  in  his  ojjinion,  was  unnecessary)  it  might  be  otherwise.  They  hardly 
ever  stopped  up  excepting  from  preventalile  causes,  such  as  blown  sand  and  the 
presence  of  domestic  articles,  which  had  no  business  in  the  drain. 

The  diminution  in  the  gradient  of  the  house  drain  in  consequence  of  intep- 
ceptors  being  fixed  was  really  trivial.  The  use  of  ventilating  shafts  attached  to 
house  drains  for  sewer-ventilating  purposes  was  undesirable,  owing  to  the 
frequent  imperfect  obstruction  of  such  drains,  and  from  their  liability  to 
deteriorate  from  accident,  age,  and  alterations. 

If  sewer  air  was  unhealthy  in  the  street,  it  obviously  was  more  unhealthy  if 
introduced  into  a  house,  and  the  risk  of  such  introduction  would  be  infinitely 
greater  if  the  house  drains  were  used  for  sewer  ventilation. 

It  appeared  to  him  that  one  of  the  advantages  of  intercepting  traps  lay  in 
the  exclusion  of  rats,  which  were  always  present  in  sewers,  from  the  drains  of 
the  house. 

As  regarded  the  possibility  of  typhoid  being  contracted  by  germs  carried  in 

the   air,    without    wishing  to  trespass   upon  medical  ground   he   would   draw 

attention  to  some  extremely  interesting  e\'idenee  given  in  the  recoit  ^Malvern 

case,  at  which  he  was  present,  where  it  was  stated  that  tyjihoid  bacilli  were  very 
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delicate  and  could  not  flourish  under  a  temperature  of  15°  C,  and  that  typhoid 
could  not  result  unless  the  bacilli  were  swallowed. 

Me.  a.  J.  Price  (Lythain)  said  he  did  not  think  it  was  desirable  to  copy 
Bristol  and  have  no  ventilation,  but  it  was  questionable  Mhether  so  great  an 
amount  of  ventilation  as  recommended  by  many  engineers  was  necessary ;  at 
previous  meetings  of  the  Institute  he  had  stated  that  it  was  not  ventilation  they 
needed,  but  vont.  from  the  experiments  of  Major  Horrocks,  quoted  by  Dr. 
Coutts,  it  was  proved  that  bacteria  were  not  ejected  from  the  sewers  in  the 
absence  of  air  currents,  and  that,  he  thought,  showed  that  we  could  have  too 
much  ventilation.  They  were  all  agreed  that  surface  ventilation  was  not  only 
obsolete,  but  offensive  and  dangerous.  At  Lytham,  whenever  there  was  a 
complaint  of  a  surface  ventilator  being  offensive,  he  promptly  blocked  it  up; 
and  had  for  some  time  past  erected  tall  shafts  about  300  yards  apart.  The  size 
of  tlie  shaft  would  depend  upon  the  size  of  the  sewer.  In  Lytham  lie  found  6-in. 
shafts  thirty  feet  higli  ample;  but  in  Brighton  they  erected  a  number  of  tall 
shafts  two  feet  in  diameter. 

lie  had  a  strong  objection  to  putting  sewer  ventilators  against  houses,  and 
liad  no  sympathy  with  the  views  of  those  engineers  who  wished  to  compel 
householders  to  ventilate  the  .sewers  as  well  as  the  house  drains  up  the  side  of 
their  houses.  Tiie  sewer  ventilators  should  as  far  as  possible  be  put  in  the  public 
streets.  With  regard  to  mechanical  ventilation  he  agreed  with  Dr.  Coutts, 
rather  than  with  Mr.  Brodie's  views  on  that  point.  He  agreed  there  might 
be  places  where  it  would  be  desirable  to  use  such  a  system  as  Shone's,  but  he 
did  not  think  that  it  would  work  equally  well  in  line  and  wet  weather.  If  the 
system  was  not  automatic  it  was  going  to  add  greatly  to  the  expense,  and  he 
could  not  see  how  it  was  going  to  work  efficiently  and  economically  during  a 
heavy  rainfall;  for  at  such  a  time  neitlier  the  sewers  nor  the  house  drains 
recjuired  any  ventilation  beyond  vent.  There  \\as  no  smell  in  the  sewers  at 
that  time,  but  in  dry  hot  weather  it  was  a  very  different  matter. 

With  regard  to  the  Webb  lamp,  he  had  liad  no  experience;  ])ut  his  ex- 
perience with  other  gas  lamps  showed  they  cost  about  £10  each  per  year  for 
ga**,  and  had  been  abandoned.  They  had  been  told  that  the  AVebb  lamp  had  an 
outlet  of  ;j  j  inches  in  diameter,  and  as  that  was  only  about  one- fourth  the  area 
of  a  0-in.  shaft,  and  the  lamps  appeared  to  be  spaced  about  a  quarter  of  a  mile 
apart,  how  were  they  going  to  efficiently  ventilate  the  sewers  on  that  system? 
Tiierc  were  certain  positions  where  it  might  bo  advisable  to  cremate  or  disinfect 
the  sewer  gas,  but  he  should  not  be  prepared  to  adopt  it  as  a  general  system'; 
for  lie  tliought  they  could  get  better  results  with  tall  shafts  at  a  much  less  cost. 
With  0-in.  shafts  placed  ;iOO  yards  apart,  costing  i'lO  to  £\2  per  shaft,  they 
could  ventilate  a  mile  of  sewers  for  .£70,  and  the  cost  of  jiainting  the  shafts 
and  emptying  the  rust  boxes  should  not  cost  £5  per  year  for  each  mile  of  sewer. 

ile  was  in  agreement  with  Dr.  Coutts  and   Mr.   Hrodic;  with  regard  to  the 
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intercepting  trap,  but  did  not  agree  with  those  engineers  who  contended  that 
it  should  be  done  away  with.  Gullies  near  to  windows  in  front  of  houses  were 
very  apt  to  become  unsealed  in  hot  weather,  and  in  these  cases  it  would  be 
distinctly  objectionable  if  the  intercepting  trap  were  absent.  Another  point 
was  that  the  Local  Government  Board  would  not  sanction  any  by-laws  unless 
provision  was  made  in  them  for  the  fixing  of  an  intercepting  trap.  Therefore,  if 
they  did  not  see  that  these  traps  were  put  in  they  ran  a  great  risk  if  there  was 
any  infectious  disease  in  the  house.  They  all  knew  that  when  the  doctor  failed 
to  diagnose  the  cause  of  the  disease,  he  generally  f<.-ll  back  on  the  drains ;  and 
if  two  or  three  medical  lueu  agreed  that  the  outbreak  \^as  due  to  the  absence  of 
the  trap,  the  local  authority  would  be  likelj'  to  be  midcted  Ln  heavy  damages. 
Even  if  it  were  held  by  other  doctors  that  the  trap  was  the  cause  of  the  disease, 
the  local  authority  had  no  legal  responsibility  ;  for  they  could  only  be  held  to  be 
doing  what  they  were  legally  bound  to  do.  He  was  a  strong  believer  in  two 
shafts  on  a  drain,  both  taken  up  to  such  a  height  that  the  gases  from  the  drain 
were  chscharged  safely ;  but  had  a  strong  objection  to  the  mica  flap  on  the  air 
inlet,  for  he  had  seen  it  in  practice  lead  to  the  unsealing  of  other  traps. 

Me.  J.  S.  BnoDiE,  in  reply,  regretted  that  there  were  not  any  advocaUs 
of  the  abolition  of  the  intercepting  trap  present.  He  thought  they  would  all 
agree  that  the  old  surface  ventilator  was  dead  and  gone,  and  that  good  ventila- 
tion could  be  achieved  by  means  of  shafts  fixed  along  the  kerbs  or  at  the  ends 
of  houses,  closing  altogether  gratings  on  the  surface  of  streets.  Mr.  Mawbey, 
the  borough  engineer  of  Leicester,  had  established  that,  and  they  were  all  obliged 
to  him  for  what  he  had  done  in  showing  that  sewers  could  be  ventilated  by 
shafts  only.  Bacteriologists  had  been  alluded  to  with  a  lack  of  that  respect 
to  which  they  were  entitled,  but  a  crumb  of  comfort  for  them  was  that  borough 
engineers  were  waiting  for  a  lead  from  them  in  regard  to  the  point  as  to  what 
were  the  constituents  of  sewer  gas,  and  what  was  the  proper  way  to  deal  with 
it.  He  had  read  with  considerable  interest  the  account  of  the  researches  of 
Major  Horrocks,  but  he  should  like  to  have  these  corroborated,  because  the 
conditions  in  Gibraltar  did  not  strike  him  as  being  the  same  as  those  in  this 
country.  For  his  own  part  he  had  very  little  doubt  that  they  were  correct. 
People  said  there  was  very  little  harm  in  a  smell,  but  he  for  one  said  they  must 
get  rid  of  those  smells  from  se«  ers.  The  question  of  sewer  ventilation  should 
no  longer  be  left  until  complaints  arose,  and  then  tried  to  be  remedied  by 
more  or  less  make-shift  devices ;  but  should  be  clearly  and  definitely  provided 
for  in  connection  with  all  new  or  extended  systems  of  sewerage,  and  the  cost 
included  in  the  capital  expenditure  for  the  same. 

Dit.  CouTTS,  in  replying  to  the  discussion,  expressed  his  disappointment 
that  no  one  taking  part  in  it  had  voiced  the  opinions  of  those  who  believed  in 
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the  abolition  of  the  intercepting  trap.  He  would  have  been  interested  in 
hearing  the  arguments  which  they  might  have  brought  forward,  and  particularly 
how  they  would  have  explained  the  results  of  !Major  lIorrocks"s  experiments. 
Almost  the  only  criticism  of  Major  Horrocks's  experiments  came  from  Dr. 
Fowler,  and  he  agreed  with  Dr.  Fowler  that  as  these  experiments  had  been 
carried  out  ia  the  warm  climate  of  Gibraltar,  it  would  be  necessary  for  further 
experiments  to  be  carried  out  in  England  to  confirm  them  or  otherwise,  and  to 
show  ho«'  far  the  conclusions  would  apply  in  this  colder  climate. 

He  agreed  with  Dr.  Sergeant  that  the  smell  of  sewer  air  was  not  a  negligible 
matter :  if  it  was  not  always  dangerous,  it  might  be  regarded  as  a  danger-signal. 

He  did  not  agree  that  there  was  the  same  danger  in  drain  air  as  in  sewer 
air ;  as  in  sewer  air  there  was  the  possibility  of  danger  from  the  disease  germs 
coming  from  all  the  infected  drains  entering  a  sewer,  whereas  the  house-drain 
air  coukl  only  be  dangerous  when  disease  was  actually  on  the  premises.  It  was 
therefore  very  desirable  to  cut  off  the  house-drain  from  se«er  air. 

As  to  the  question  of  the  difference  between  the  danger  of  drain  or  sewer 
ventilating  openings  at  or  near  the  ground  level  as  compared  with  those  reaching 
well  above  the  house-tops,  he  thought  the  latter  were  far  less  dangerous,  as 
owing  to  the  greater  air-movement  the  sewer  or  drain  air  quickly  became  very 
much  diluted,  and  the  germs  blown  away  from  the  neighbourhood  of  the  houses. 
As  with  other  poisons,  dose  was  of  great  importance  in  germ  poisoning,  and  the 
more  rapid  and  extensive  the  dilution  the  less  the  danger. 

He  was  of  much  the  same  opinion  as  Jlr.  Price  in  regard  to  ventilating 
columns,  that  they  need  not  be  placed  at  very  frequent  intervals,  and  that 
their  chief  service  v\as  to  act  as  safety  valves  by  preventing  the  forcing  of  the 
intercepting  traps  on  the  house  drains. 

Mk.  E.  M.  Bate  (Frinton-on-Sea)  wrote  that,  in  discussing  tliis  subject,  it 
might  be  of  interest  to  state  what  had  been  done  at  Frinton-ou-Sea  to  over- 
come the  difficulties  experienced  in  sewer  ventilation. 

Frinton-on-Sea  was  a  purely  residential  town  with  wide  roads  and  a  good 
class  of  i)roperty.  Tiie  air  was  exceptionally  pure,  and  the  least  odours  were 
easily  detected. 

The  first  portion  of  the  main  sewerage  was  carried  out  in  1.S97,  with  self- 
cleansing  sewers  and  with  ornamental  iron  ventilating  .shafts  fixed  on  the 
Es])lanade  and  several  other  parts  of  the  town.  These  shafts  were  the  outlets 
for  sewer  gas  and  the  medium  for  ventilating  the  sewers.  Since  1897  the 
sewerage  had  been  extended,  additional  ventilating  shafts  had  been  fixed,  and 
the  length  of  the  sew'ers  was  now  upwards  of  twelve  miles. 

On  account  of  the  numerous  com])laint8  received  by  the  Council  as  to  the 
unpleasant  odours  from  the  ventilating  shafts,  he  was  instructed  fo  prepare  a 
re])ort,  witli  reccjinmendations,  on  the  ventilation  of  the  sewers. 
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He  submitted  a  report  to  the  Council  in  June,  1906,  recommending,  after 
investigation,  the  Reeves  new  type  ventilator  for  the  Esplanade  sewer.  This 
ventilator,  which  had  been  tested  constantly  since  it  was  fixed,  did  the  work 
claimed  for  it.  Caink's  ventilator  has  been  used  successfull)'  as  a  sewer  safety 
valve. 

In  addition,  manholes  with  apparatus  for  ventilating  the  tidal  sewers  and  the 
low-Mng  portion  of  the  to\^n  had  been  constructed.  The  outfall  sewer  was 
charged  with  fresh  air  from  the  apparatus  chamber  at  every  tide,  and  the  tidal 
action  was  used  as  a  motive  power  for  ventilating  the  sewers  in  the  adjoining 
district.  The  gases  which  were  previously  forced  backward  and  forward  twice 
each  day  into  the  town  were  now,  by  this  scheme,  successfully  dealt  with  at 
every  tide. 

"With  the  results  obtained  at  Frinton-on-Sea.  he  did  not  think  the  subject 
of  the  abolition  of  the  intercepting  trap  with  the  view  of  ventilating  sewers 
on  private  property  needed  discussing. 
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WITH     SPECIAL    REFERENCE     TO     THE     BOARD    PROPOSED 

BY    THE     ROYAL    COMMISSION. 

(Discussion  continued.) 

Paper    by    HERBERT    T.    SCOBLB, 

(membeh.) 

Read  at  Sessional  Meeting,   London,   April  8th,   1908. 


IN  continuing  the  discussion  opened  by  Sir  William  llanisuy  on  the 
above  subject,  it  will  be  well  in  the  first  place  to  refer  to  one  or 
two  of  the  remarks  made  on  12th  February  last.  The  establishment  of 
watershed  authorities  having  control  over  pollution,  water  supply,  navi- 
gation, fishing  interests,  and,  especially,  charged  with  the  prevention  of 
floods,  has  been  so  authoritatively  recommended  by  Commissions  and 
Committees  that  it  is  somewhat  surprising  to  hear  Dr.  Rarwise  stigmatise 
the  creation  of  an  independent  authority  to  deal  with  the  first  two  only  of 
these  matters  (pollution  and  water  supply)  as  "a  fantastic  anil  chimerical 
idea." 

It  is  interesting  to  learn  from  the  same  speaker  that  the  Derbyshire 
County  Council  has  "already  provided  the  machinery  for  enforcing  the 
Rivers  Pollution  Prevention  Acts,  and  it  would  lie  very  unfair  to  take 
those  powers  away  from  them."  The  Duke  of  Sutherland  wrote  to  the 
Lord-Lieutenant  of  Staffordshire  (Earl  of  Dartmouth),  on  ISth  July, 
1905:  "I  am  advised  that,  with  the  river  in  its  present  state,  it  is  unsafe 
for  my  family  to  reside  there,  so  that,  summing  up  the  whole  ))Osition 
to-day,  I  am  forced  to  the  conclusion  that  Trentham  is  ruined  as  a 
residence,  and  that  I  have  no  choice  but  to  close  the  house,  and  give  up 
the  upkeep  of  the  gardens,  etc."  Tiie  ILall  was  offered  to  the  Stafford- 
shire County  Council,  and  the  naive  comment  appeared  in  the  Standard 
of  December  12th,  190."),  "The  cleansing  of  the  river  Trent,  the  pollution 
of  which  caused  the  Duke  to  leave  Trentham  Hall,  must  now  be  taken 
in  hand  in  earnest."  In  the  same  district  one  sufferer,  the  principal  of  a 
large  public  institution,  writing  on  the  subject,  stated  that  "  during  the 
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recent  spell  of  hot  weather  the  stench  has  been  most  obnoxious  and 
unbearable.  Between  two  and  four  in  the  early  morning  the  foul  taste 
in  our  mouths  wakens  both  officers  and  inmates,  and  many  of  us  get  up 
and  rinse  out  our  mouths,  close  all  windows,  and  sprinkle  the  room  with 
disinfectant."*  It  would  aj)pear  that  the  machinery  provided  needs  a 
little  oiling. 

Professor  Kenwood  said,  "  He  could  wish  that  the  Boards  when 
appointed  could  have  an  amended  Rivers  Pollution  Prevention  Act  to 
administer,  for  there  could  be  little  doubt  that  the  existing  Acts  were 
very  unsatisfactory."  This  is  most  important,  and  the  following  are  the 
chief  items  to  be  included  in  the  powers  given  to  Rivers  Boards : — Power 
at  all  times  of  entry,  of  inspection,  and  of  sampling ;  prevention  or 
regulation  of  the  sludging  of  mill-dams,  etc. ;  simplified  methods  of  pro- 
ceeding against  defaulters  ;  and  last,  but  not  least,  the  supervision  of  one 
or  more  complete  watersheds.  The  Mersey  and  Irwell  and  the  West 
Riding  Boards  found  the  Rivers  Pollution  Prevention  Act  inadequate, 
and  obtained,  shortly  after  formation,  further  powers  under  special  Acts. 

The  recent  Royal  Commission  on  Salmon  Fisheries  in  their  Report, 
dated  10th  July,  1902,  say  on  page  12  : — "There  are  three  great  subjects, 
for  all  of  which,  in  our  opinion,  the  Watershed  is  the  proper  administra- 
tive area,  i.e.,  Pollution,  Water  Supplies,  and  Fisheries."  The  Vice- 
Regal  Commission  on  Arterial  Drainage  (Ireland),  1905,  reported  early  in 
1907  :  Sir  Alexander  Binnie  was  chairman.  In  their  opinion  the  larger 
catchment  basins  should  be  made  into  conservancy  board  areas.  Drainage 
is,  of  course,  the  chief  consideration  in  Ireland.  The  county  councils : 
the  benefited  lands ;  and  the  other  interests,  vis.,  navigation,  fisheries, 
water  power,  and  towns,  should  all  be  represented.  The  county  councils 
to  nominate  not  less  than  two-thirds  of  the  members ;  and  the  other 
interests  to  be  represented,  so  that  they  may  have  early  opportunity  of 
stating  their  views  on  matters  of  policy  and  of  making  their  wishes  and 
objections  known. 

If  I  might  venture  to  draw  up  a  list  of  subjects  within  the  scope  of  tiie 
activity  of  river  boards,  I  would  group  them  as  follows  : — 

A.  Prevention  of  pollution  :  (a)  Disposal  of  (1)  sewage  (2)  storm- 
water,  (3)  liquid  trade-wastes,  (4)  waste  waters  from  mines,  and  (5)  mud 
from  mill-ponds,  etc. ;  (b)  Storage  and  transport  of  (1)  manure,  gas-lime, 
etc.,  and  (2)  refuse,  ashes,  cinders,  etc. 

B.  Water  supply :  (a)  Supplies  to  outside  areas ;  (b)  for  (1)  domestic 
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purposes,  (2)  manufactories,  (3)  irrigation,  and  (4)  grazing  stock;  (c)   use 
for  power. 

C.  Fishing  interests,  etc:  Protection  of  (t)  fish,  (2)  sliell-fish,  and 
(3)  watercress,  etc. 

D.  Prevention  of  floods.  E.  Navigation.  F.  Public  health,  boating, 
bathing,  etc.  G.  Settlement  of  disputes,  with  appeal  to  the  central 
authority  as  a  final  tribunal. 

It  must  be  apparent  that  the  interests  in  any  large  catchment  basin 
are  necessarily  antagonistic,  and  there  can  be  no  doubt  that  the  proper 
adjustment  of  conflicting  rights  is  not  always  attained  in  the  Courts. 
Too  often  the  consideration  of  expense  deters  those  who  are  suffering 
unquestionable  wrong  from  moving  in  the  matter.  Were  rivers  boards 
established  it  might  be  possible  for  them  to  hit  the  happy  mean  between 
opposing  claimants ;  local  interests  would  be  practically  eliminated  if  large 
areas  were  taken,  and  therefore,  in  all  probability,  influential  persons 
appointed  on  the  boards. 

iL'.  Raikes  on  the  last  occasion  questioned  the  necessity  of  many 
boards,  and  suggested  the  number  six  for  England  and  Wales.  I  ha\e 
prepared  a  sketch  map  and  a  schedule  of  the  catchment-basins  of  the 
principal  rivers  in  England  and  Wales,  and  would  call  attention  to  the 
very  large  areas  to  be  taken,  even  if  the  higher  number  fifteen  mentioned 
by  Sir  William  Kamsay  be  adopted.  I  also  append  a  list  of  County  and 
County  Borough  Councils.  The  grouping  of  areas  will  depend  very 
largely  on  local  considerations;  where  there  are  many  purification  works 
(sewage  or  manufacturing)  the  district  will  naturally  be  smaller  than 
where  the  population  and  liquid  trade  wastes  are  less.  Some  convenient 
centre  must  be  selected  in  each  case  for  offices. 

Brief  reference  may  be  made  to  the  existing  Rivers  Boards. 

I, —  Thamex   Conservaucij.       Area — neai'ly  4,0<>0  square  miles. 

Members — 38:  31  appointed  and  7  elected. 

Appointed — Admiralty  2,  Board  of  Trade  2,  Metropolitan  Water 
Board  1,  Trinity  House  2,  Berkshire  1,  Buckinghamshire  1,  Common 
Council  (City)  (>,  Essex  1,  Gloucestershire  and  Wiltshire  1,  Hertford- 
shire 1,  Kent  1,  Limdon  County  Council  t!,  Middlesex  1,  Oxford  City  1, 
Oxfordshire  1,  Reading  1,  Surrey  1,  and  West  Ham  1. 

Elected — Shipowners  .3,  owners  of  sailing  barges,  lighters,  and  steam 
tugs,  2,  dock  owners  1,  and  wharfingers  1. 

(Note. — An  area  of  158  square  miles  within  the  catchment  basin, 
being  jiortions  of  Bedfordshire,  Northamptonshire,  Sussex,  Warwickshire, 
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and    Worcestershire,   is    not   included,    but  in  the  opinion  of  the   Con- 
servators should  be  supervised  and  represented.) 

II. — Lee  Consei-vancy.      Area — about  600  square  miles. 

Members — 15  :  10  appointed  and  5  elected. 

Appointed — Metropolitan  Water  Board  2,  Bedfordshire  1,  Common 
Council  (City)  1,  Essex  1,  Hertfordshire  1,  London  County  Council  2, 
Middlesex  1,  and  West  Ham  1. 

Elected — Hertfordshire  Corporations,  etc.,  1,  Essex  do.  1,  Middlesex 
do.  1,  Hackney,  Limehouse,  and  Poplar  1,  and  barge  owners  1. 

III. — Ribble  Joint  Committee.     Area — 550  square  miles. 
Members — 16  elected:  Lancashire  9,  Blackburn  2,  Burnley  2,  Preston 
2,  and  Wigan  1. 

IV. — Mersey  and  Irwell  Joint  Committee.      Area — 652  square  miles. 
Members — 24  elected :  Cheshire  3,  Lancashire  8,  Bolton  1,  Bury  1, 
Manchester  6,  Oldham  1,  Rochdale  1,  Salford  2,  and  Stockport  1. 

V. — West  Riding  of  Yorkshire  Rivers  Board.     Area — 2,768  sq.  miles. 
Members— ?>0  elected:  West  Riding  17,  Bradford  3,  Halifax  1,  Hud- 
Huddersfield  1,  Leeds  4,  Rotherliam  1,  and  Sheffield  3. 

Sir  William  Ramsay  dealt  so  fully  with  the  functions  of  the  central 
authority  that  it  would  have  been  mere  I'eiteration  to  traverse  the  sanae 
ground,  and  I  ha^•e,  therefore,  occupied  myself  with  the  subordinate 
authorities.  Rivers,  Watershed,  or  Conservancy  Boards. 

By  way  of  summary  I  submit  the  following  points : — - 

1.  Gross  pollution  of  many  rivers  continues  and  increases  because  it  is 
not  the  duty  of  any  department  or  authority  to  enforce  the  laws  to  the 
contrary,  passed  over  thirty  years  ago. 

2.  Joint  committees,  as  authorised  in  the  Local  Government  Act  of 
1888,  have  only  been  established  in  three  disti'icts :  an  example  of  the 
futility  of  permissive  legislation. 

3.  River  Boards  having  the  control  of  one  or  more  watersheds  are 
needed  in  the  best  interests  of  all  concerned. 

4.  An  expert  central  authority  is  required,  first  to  constitute  and  then 
to  look  after  the  River  Boards;  to  deal  with  the  larger  questions  of  policy; 
to  act  as  a  final  ti'ibunal  for  all  matters  in  dispute ;  to  collect  information  ; 
to  conduct  or  to  supervise  experiments;  and  to  issue  reports. 

I  have  read  the  evidence  given  in  the  published  reports  of  the  Royal 
Commission  on  Sewage  Disposal  and  have  been  favoured  from  time  to 
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time  with  copies  of  the  reports  of  the  existing  river  boards,  and  have  no 
hesitation  in  affirming  that  thev  have  accomplished  much  good  work 
which,  most  likely,  would  have  been  left  undone  had  they  not  been 
in  existence.  1  strongly  approve  of  the  recommendation  in  favour  of  the 
formation  of  such  boards  for  England  and  Wales,  together  with  the 
creation  of  a  central  authority.  In  so  far,  therefore,  as  the  Bill  about 
to  be  introduced  by  Mr.  John  Biu'ns,  President  of  the  Local  Govern- 
ment Board,  embodies  the  principles  detailed  I  have  to  ask  for  jour 
support. 

Since  writing  the  above,  the  Port  of  London  Bill  has  been  published, 
in  which  an  alteration  is  proposed  in  the  area  under,  and  the  constitution 
of,  the  Thames  Conservancy.  The  eastward  limit  to  be  Teddington  ;  and 
the  Consei-vators,  17  in  number,  to  be  appointed  as  follows: — 

Board  of  Trade  1,  Port  Authority  1,  Metropolitan  Water  Board  1, 
London  County  Council  1,  Gloucestershire  and  Wiltshire  1,  Oxford- 
shire 1,  Berkshire  1,  Buckinghamshire  1,  Surrey  1,  ^Middlesex  1,  Oxford 
City  1,  Reading  1,  Kingston-upon-Thames  1,  Windsor  1,  Henley-upon- 
Thames  1,  Maidenhead  1,  and  Abingdon  and  AVallingford  L 

I  take  it  that,  even  if  a  change  be  made  at  the  Local  Government 
Board  the  promised  Rivers  Bill  will  be  introduced. 


County  and  County 

Borough 

Councils  of  England  and  Wales. 

Anglesey 

A. 

Devon 

Dn. 

Bedford         

Bd. 

Devonport. 

Berks            

Bs. 

Exeter. 

Beading. 

Plymouth. 

Brecknock     . . 

Bk. 

Dorset 

Dt. 

Buckingham 

Bm. 

Durham 

Dm 

Cambridge. 

Gateshead. 

Cambridge 

CC. 

South  Shields. 

Isle  of  Ely 

CE. 

Sunderland. 

Cardigan 

cg. 

West  Hartlepool. 

Carmarthen  .  . 

Cm. 

1       Essex              

£. 

Carnarvon 

Cv. 

"West  Ham. 

Cheshire        

Ch. 

FUnt              

F. 

Birkenhead. 

Glamorgan    . . 

Qm. 

Chester. 

Cardiff. 

Stockport. 

Merthyr  Tydfil. 

Cornwall 

CI. 

Swansea. 

Cumberland  . . 

Cd. 

Gloucester 

Gs. 

Denbigh 

Db. 

Bristol. 

Derby            

Dy. 

Gloucester. 

Derby. 
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Hampshire. 

Southampton    .  . 
Bournemouth. 
Portsmouth. 
Southampton. 
Isle  of  Wight    .. 
Hereford 
Hertford 
Huntingdon 
Kent 

Canterbury. 
Lancashire    . . 

Barrow. 
Blackburn. 
Blackpool. 
Bolton. 
Bootle. 
Burnley. 
Bury. 
Liverpool. 
Manchester. 
Oldham. 
Preston. 
Kochdale. 
St.  Helen's. 
Salford. 
Southport. 
Warrington. 
Wigan. 
Leicester 

Leicester. 
Lincoln. 

Holland 
Kesteven 

Lincoln. 
Lindsey 

Grimsby. 
London 
Merioneth     .  . 
Middlesex 
Monmouth    .  . 

Newport. 
Montgomery 

Norfolk 

Great  Yarmouth. 
Norwich. 
Northampton. 

Northampton    . . 

Northampton. 
Soke  of  Peterboro 


Northumberland 


Nd. 


HS. 

Ne  wcastle-upon-Ty  ne. 
Tynemouth. 

Nottingham 

Nt. 

Nottingham. 

HW. 

Oxford 

0. 

Hf. 

Oxford. 

Ht. 

Pembroke 

P. 

Hn. 

Radnor .  . 

En. 

K. 

Eutland 

Rd. 

Shropshire 

Sp. 

Ls. 

Somerset 

Bath. 

Ss. 

Stafford             

Sf. 

Burton-upon-Trent. 

Hanley. 

Smethwick. 

Walsall. 

AVest  Bromwich. 

Wolverhampton. 

Suffolk. 

East           

SkE. 

Ipswich. 

West          

SkW. 

Surrey    . . 

Sy. 

Croydon. 

Sussex. 

East          

SxE. 

Brighton. 

.    Lc. 

Hastings. 

West          

SxW. 

Warwick 

Wk. 

.    LH. 

Birmingham. 

.    LK. 

Coventry. 

Westmoreland  . . 

Wd. 

.    LL. 

Wiltshire           

\Vt. 

Worcester 

Wr. 

.    Ln. 

Dudley. 

.    Mr. 

Worcester. 

.    Mx. 

Yorkshire. 

.    Mm. 

East  Biding 

Kingston-upon-Hull. 

YER. 

.    Mg. 

York. 
North  Riding 

YNE 

.    Nk. 

Middlesbrough. 

West  Riding 

YWR 

Bradford. 

HaUfax. 

.    NN. 

lluddersfield. 
Leeds. 

.    NP. 

Rotherham. 
Shetfield. 
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Catchment  Basins  (in  square  miles)  of  the  Principal  Rivers  in 
England  and  Wales,  N.E.  to  N.W. 


Till  (to  the  Tweed)    . . 

.       231 

Thames 

.   4,6i;{ 

Tyne 

.    1,130 

Cherwell. 

Wear  . . 

.       456 

Thames  or  Isis. 

Tees 

.       708 

Kennet. 

Derwent  (T.,  N.  and  E.K.)   . 

.       794 

Wey. 

Ouse  (T.,  N.  and  W.R.) 

.    1,842 

Mole. 

Swale. 

New. 

Ure. 

Lee. 

Mdd. 

Darent 

314 

Wharfe. 

Medwav 

.       680 

Aire     . . 

.       815 

Avon  (Wt.  and  H.S.) 

.        673 

Calder. 

Stour  (Dt.) 

459 

Don 

.       682 

Ex 

584 

Trent              

.    4,052 

Teign 

.       203 

Derwent  (Dy.). 

Dart 

.       200 

Meden. 

Tamar 

.       385 

Soar. 

Torridge 

336 

Tame. 

Taw 

455 

Witham          

.    1,079 

Perret              

562 

WeUand          

.       760 

Tone. 

Glen. 

Avon  (Wt.,  Ss.  and  Gs.) 

891 

Nen 

.    1,077 

Severn 

.    4,350 

Old  Xen. 

Avon  (Wk.  and  Wr.). 

Ouse  (Bd.  and  C.E.) 

.    2,607 

Teme. 

liittle  Ouse  or  Brandon. 

Wye 

.    1,609 

Lark. 

Lug. 

Cam. 

Usk 

.       540 

Wissey  or  Stoke 

.       243 

Towy 

514 

Nar  or  Setchy 

.       131 

Cothi. 

Bure 

348 

Dee 

813 

Tare 

880 

Weaver 

711 

Wavcney. 

Dane. 

Wensuiii. 

Mersey 

885 

Stour  (Sk.,  W.) 

.       407 

Irwell. 

Colne 

.       192 

Ribble             

585 

Blat'kwater 

.       434 

Lune    . . 

418 

lioding            

.       317 

Eden 

915 
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Mb.  Eastok  Detoxsiiiee  (London)  said  that  the  Council  of  the  Asso- 
ciation of  Water  Engineers  had  requested  him  to  represent  the  views  of  that 
Association  as  to  the  recommendation  embodied  in  the  Third  Keport  of  the 
Eoyal  Commission  on  Sewage  Disposal.  That  report  dealt  with  two  principal 
subjects  (1)  Trade  Effluents,  and  (j2)  a  new  Central  Authority. 

As  promoting  the  protection  of  the  surface  waters  of  the  country,  which 
were  or  could  be  rendered  available  as  sources  of  supply,  water  engineers  could 
not  too  highly  value  the  scientific  work  done  by  the  Eoyal  Commission,  nor,  he 
thought,  venture  to  criticise  the  conclusions  logically  deduced  from  the  mass  of 
evidence  before  it  as  to  the  best  methods  of  giving  effect  to  existing  laws  for 
the  prevention  of  pollution  of  rivers. 

The  terms  of  reference  to  the  Eoyal  Commission  \^•ere  limited  to  what  might 
be  termed  the  more  effective  policing  of  that  portion  of  the  sources  of  water 
supply  of  the  country  which  might  be  defined  in  relation  to  geographical  boun- 
daries, and  Mr.  Scoble's  paper,  he  thought,  did  not  intend  to  go  beyond  those 
limits.  The  Eeport  recommended  the  formation  of  a  certain  number  of  Eivers 
Boards,  controlled  by  a  new  Central  Authority,  as  the  best  machinery  for  the 
protection  and  control  of  that  portion  of  the  country's  water  supply,  and  pro- 
posed that  the  Central  Authority  should  have  as  permanent  chief  officers  an 
administrator,  a  bacteriologist,  a  chemist,  and  a  combined  water  engineer  and 
geologist.  It  was  clear,  from  a  study  of  the  report  and  the  abstract  of  evidence, 
that  the  suggested  composition  of  local  and  central  authorities  was,  in  the  minds 
of  the  members  of  the  Commission,  such  as  would  suffice  for  the  effective  pro- 
tection of  the  surface  waters  to  which  the  investigations  of  the  Connnittee  had 
been  exclusively  confined,  and  were  it  not  for  paragraphs  74  and  75  of  the 
Eeport,  he  did  not  think  that  water  engineers  as  a  body  could  have  much  to  say 
in  such  a  discussion  as  they  were  then  engaged  in.  But  it  appeared  that,  in  the 
view  of  the  Eoyal  Commission,  the  Central  Authority  which  it  was  proposed  to 
set  up  primarily  for  the  specific  purposes  dealt  with  in  the  Eeport,  was  also  to 
be  intrusted  with  the  investigation  of  the  whole  subject  of  the  water  supply  of 
the  country.  Now  that  subject  involved  considerations  of  the  very  greatest 
importance  and  complexity  entirely  outside  the  range  of  the  questions  on  which 
the  Commission  took  evidence,  and  as  to  which  they  had  made  practical  recom- 
mendations. It  was  because  they  held  that  view  so  strongly  that  the  Association 
of  "Water  Engineers  proposed  to  give  its  most  careful  attention  to  any  Bill  that 
might  be  brought  in  consequent  upon  the  Eeport  they  were  now  discussing,  and 
in  the  terms  of  a  resolution  ad(jpted  by  its  Council,  "invited  the  County  Councils 
Association,  the  Eoyal  Sanitary  Institute,  the  Underground  Water  Preservation 
Association,  and  such  other  bodies  as  it  might  consider  likely  to  be  of  assistance 
to  join  with  tlie  Association  in  a  deputation  to  the  President  of  the  Local 
Government  Board  for  the  purpose  of  urging  upon  hinj  the  desirability  of 
further  official  enquiry  into  questions  of  water  supply,  and  the  taking  of  evidence 
from  parties  directly  interested  therein." 
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In  considering  questions  of  sanitation  as  relating  to  water  supply,  the  members 
of  this  important  Society,  both  individually  and  as  a  body,  no  doubt  primarily 
considered  the  quality  of  water  supplied,  and  rightly  so.  The  requirements 
of  public  health  involved,  however,  over  a  large  part  of  the  United  Kingdom, 
difficulties  which  were  much  greater  to  deal  vcith  than  those  involved  in  maintain- 
ing the  purity  of  existing  supplies.  lie  meant  the  difficulty  of  procuring  or 
providing  a  supply  of  water  at  all.  He  mentioned  two  difficulties  vhich  were 
especially  referred  to  by  the  speakers  in  the  deputation  to  the  President  of  the 
Local  Government  Board  in  October,  1902,  a  full  report  of  whose  remarks, 
together  with  Mr.  Walter  Long's  reply,  was  appended  to  the  Third  Eeport  of  the 
Eoyal  Commission.  These  two  difficulties  were  the  abstraction  of  the  natural 
water  svipply  of  a  district  for  conveyance  and  use  elsewhere,  and  the  limitation 
of  the  supply  by  water  authorities  to  more  than  a  portion  of  their  statutory 
areas,  or  in  the  case  of  cities  and  to^^•ns,  to  their  municipal  boundaries.  In  the 
present  state  of  the  law,  and  tlie  haphazard  way  in  which  the  stronger  pick  and 
chose  what  they  require  from  the  country's  water  supply  to  the  detriment  of  the 
weaker,  it  appeared  to  him  that  the  first  requirement  to  obtaining  an  equitable 
distribution  of  water  supply  was  the  preparation  of  a  comprehensive  survey 
of  both  surface  and  underground  sources  of  supply.  To  accomplish  this,  it 
seemed  indispensable  that  a  Koyal  Commission  or  other  body  armed  with  the 
requisite  powers  of  obtaining  the  required  information  should  be  appointed. 
In  preparing  this  survey,  the  first  work  of  this  body  would  be  the  mapping  out 
of  all  existing  areas  which  companies  or  other  water  authorities  were  authorised 
by  statute  to  supply,  and  the  examination  of  the  extent  to  which  these  powers 
had  been  exercised  or  otherwise ;  secondly,  returns  should  be  obtained  as  to  the 
quantity  of  water  available  and  used  by  existing  \\ater  undertakings  ;  and  thirdly, 
as  to  the  result  of  the  statistical  information  so  obtained,  recommendations 
should  be  made  for  the  amendment  and  consolidation  of  water  Acts  into  a  rational 
and  comprehensive  whole.  They  would  see  at  once  that  the  result  of  such  a 
survey  and  inquiry  would  be  the  real,  if  not  the  administrative,  division  of  sources 
of  the  country's  water  supply  into  areas  which  would  for  a  great  part  of  the 
kingdom  not  be  coterminous  with  geographical  boundaries,  and  would  furnish  the 
information,  now  generally  lacking,  as  to  what  such  areas  are,  and  how  the  sup- 
ply of  water  that  could  be  obtained  from  them  could  be  made  available  in  the  best 
interests  of  the  community  at  large.  The  Association  of  Water  Engineers  would, 
to  the  extent  of  its  powers,  endeavour  to  collate  some,  at  all  events,  of  the  infor- 
mation required  through  the  very  numerous  water  undertakings  represented 
amongst  its  members  ;  but  it  was  evident  that  to  make  such  a  survey  and  inquiry 
complete  required  powers  and  finances  which  they  did  not  possess.  He  believed 
that  the  work  would  be  most  efficiently  carried  out  by  a  body  of  experts,  such  as 
might  be  formed  jointly  by  the  Association  of  Water  Engineers,  the  Koyal 
Sanitary  Institute,  the  County  Council's  Association,  and  other  kindred  bodies, 
with  the  assistance  of  the  leading  geologists  and  water  engineers  of  the  country. 
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A  joint  committee  of  this  kind  would,  however,  require  to  be  armed  with  the 
necessary  powers  for  obtaining  information  and  with  funds  from  the  Treasury. 

Me.  H.  J.  Tingle,  Lee  Valley  Drainage  Commissioners  (Westminster), 
premised  his  remarks  by  saying  that  he  was  only  expressing  his  personal  opinions. 
He  thought  that  in  the  Elvers  Pollution  Act  of  1S76  the  unit  was  too  small. 
Matters  had  been  better  since  the  County  Council  had  been  made  the  authority  ; 
but  even  this  unit  was  too  small,  and  it  would  have  been  far  better  if  it  had 
coincided  with  the  watershed  area,  and  if  the  Eivers  Board  had  been  given 
greater  powers  of  control  than  were  conferred  by  the  Act  of  1876. 

He  understood  the  proposal  was  that  the  Eivers  Boards  be  formed  of  repre- 
sentatives of  County  Councils  in  watershed  areas  to  act  as  pollution  authority, 
and  to  supervise  water  supplies,  with  powers  of  entry  to  take  samples. 

These  matters  were  most  important,  but  there  were  many  others  which  should 
not  be  neglected,  and  should  be  entrusted  to  the  Board  :  the  straightening  of  the 
course  of  rivers,  removing  of  shoals,  weed  cutting,  flood  relief  works,  construction 
of  weirs,  controlling  flow  of  water,  removal  of  dead  animals,  regulation  as  to 
washing  animals. 

There  were  also  many  conflicting  interests  involved :  on  the  tidal  portion 
of  a  river  frequently  those  of  narigation  ;  on  the  canalized  j)ortion,  navigation, 
urban  and  rural  needs  for  water  supply  and  disposal  of  sewage  eflluent,  millers' 
rights,  fishing,  riparian  owners. 

The  constitution  of  the  Board  should  depend  on  duties  to  be  undertaken. 
Assuming  they  included  those  enumerated,  then  urban  and  rural  councils  on 
banks  be  represented,  and  from  outside  authorities  deriving  supply  from 
watershed  similar  to  Lee  Conservancy. 

As  to  financial  considerations,  the  cost  of  efficiently  carrying  out  the  duties 
of  the  Board  would  be  certainly  more  than  the  amount  now  expended  by  the 
existing  Boards,  and  the  proposal  appeared  to  be,  they  should  be  ])rovided  by 
county  rates.  In  addition,  local  authorities  on  banks  should  contribute,  and 
those  drawing  water  supplies  from  the  river,  whether  situated  within  or  without 
the  watershed. 

The  establisliment  of  a  Central  Authority  to  determine  areas  of  Rivers 
Boards  and  having  general  superintendence  over  them,  and  to  collect  information 
and  advise  on  questions  of  river  management  and  fix  standards,  etc.,  would  be 
an  advantage,  but  it  was  questionable  if  they  should  be  granted  further  powers. 

Much,  however,  diq^nded  on  the  constitution  of  the  Central  Authority, 
which  was  not  clearly  indicated. 

But  even  if,  as  appeared  to  be  suggested,  the  new  Board  was  to  be  a  depart- 
ment of  a  Government  office,  its  decisions  could  not  have  the  weight  of  that 
given  by  a  court  of  law,  neither  would  it  he  desirable  that  it  should  decide  large 
questions  of  water  supply  and  sewage  disposal. 
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It  was  obvious  that  large  communities  must  go  outside  their  own  watershed 
to  obtain  water,  and  it  was  quite  inconceivable  that  the}-  should  relinquish  their 
right  to  endeavour  to  obtain  Parliamentary  powers  to  abstract  water,  and  for 
them  to  take  in  place  a  departmental  decision  arrived  at  after  an  inquiry,  at 
which  neither  counsel  nor  expert  witnesses  were  to  be  heard,  except  with  the 
special  permission  of  the  Central  Authority. 

The  Central  Authority  might  fix  standard  effluents  above  and  below  intakes, 
and  each  river  might  be  treated  according  to  its  own  conditions. 

They  might  also  fix  the  amount  to  be  paid  by  the  authority  taking  water  to 
local  authorities  above  intake  for  extra  cost  involved  in  bringing  effluent  up 
beyond  the  standard  required  if  the  intake  did  not  exist. 

The  question  of  high  standard  pressed  very  hardly  on  small  authorities. 
Take  the  Lee,  above  the  intake  of  the  Metropolitan  Water  Board  at  Chingford 
Mill,  the  Conservancy  now  insist,  in  the  interest  of  the  Water  Board,  that  the 
effluent  shall  reach  a  high  standard,  and  several  of  the  authorities  are  incurring 
heavy  expenditure  to  meet  the  requirements.  In  such  cases  he  thought  the 
Water  Board  should  grant  a  contribution  to  the  authorities  concerned  equal  to 
the  extra  cost  incurred.  This  principle  has  been  recognised.  The  Board,  under 
old  agreements  between  their  predecessors,  the  Water  Companies,  and  a  Cor- 
poration, have  to  treat  the  sewage  of  the  Corporation,  and  were  about  to  entirely 
reconstruct  the  Disposal  Works  at  their  own  cost,  spending  a  sum  much  in 
excess  of  that  needed  if  the  water  from  the  river  was  not  required  for  London 
supply. 

Me.  R.  O.  Wynne-Roberts  (Westminster)  said  that  after  an  experience  of 
twenty-five  years  of  local  authorities  as  a  municipal  engineer  he  fuUy  appreciated 
the  difficulties  they  had  to  face  in  carrying  out  purification  works,  and  he  al^o 
understood  the  difficulty  of  inducing  councillors  to  consent  to  the  carrying  out 
of  such  works,  especiaUy  if  it  meant  any  increase  in  rates.  They  had  parish 
councils,  rural  district  councils,  urban  district  councils,  town  councils,  county 
councils,  and  now  it  was  proposed  to  create  rivers  pollution  boards,  an  additional 
authority  which  would  mean  further  rates.  He  could  not  at  present  fully 
appreciate  the  necessity  of  having  a  board  for  every  watershed  or  combination 
of  watersheds,  for  the  number  would  be  great  or  the  duties  too  onerous  to  be 
adequately  fulfiUed.  Instead  of  another  body  being  created  he  considered  that 
the  duty  should  be  imposed  on  the  county  councils  and  made  imperative.  As  to 
the  question  of  the  appointment  of  a  central  board  he  thought  they  were  all 
agreed  that  it  \\ould  be  useful,  in  order  to  collate  the  information  now  to  be 
found  in  a  multitude  of  reports,  and  to  generally  supervise  and  urge  the  councils 
to  perform  their  duties.  But  until  the  promised  Bill  had  been  introduced  they 
were  in  the  dark  as  to  what  steps  should  be  taken  in  support  of,  or  in  opposition 
to  the  same.     If  the  rivers  pollution  boards  were  to  be  elective,  he  thought  thty 
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would  not  do  much  bettei-  than  the  county  councils ;  if,  however,  they  were 
government  departments,  quite  independent  of  elective  votes,  with  power  to 
enforce  the  necessary  works,  there  \\as  then  a  possibility  of  something  being  done. 

Mr.  W.  Whitaker,  f.r.s.  (Croydon),  said  that  the  Royal  Commission  on 
Sewage  Disposal  originally  had  no  power  to  deal  with  water,  although  at  the  end 
of  its  career  it  was  suggested  that  it  should  deal  with  this.  But  its  members 
were  not  water  experts,  and  he  believed  be  was  right  in  saying  that  what  water 
engineers  and  water  authorities  wanted  was  an  independent  inquiry  on  water 
supply  alone.  It  was  surely  a  big  enough  question  to  demand  a  special  inquiry. 
Speaking  of  the  fixing  of  watershed  areas,  he  alluded  to  the  difficulty  of  the 
work  and  added  that  different  arrangements  would  be  necessary  for  different 
parts  of  the  country,  as  many  of  the  towns  in  the  Southern  part  of  England 
drew  their  supplies  from  underground  sources,  and  the  underground  water  areas 
did  not  always  coincide  with  the  surface  watersheds. 

Mr.  C.  II.  Ball  (Withington)  wrote:  A  deplorable  fact  which  stood  forth 
very  conspicuously  in  relation  to  this  subject  was  that  the  opinion  of  the  sewage 
works  manager  was  seldom  sought,  and  in  return  seldom  voiced.  As  one  of  that 
body  and  one  who  had  been  intimately  connected  with  the  body  as  a  manager 
for  some  considerable  time,  he  could  not  but  feel  that  much  valuable  opinion  and 
knowledge  was  being  lost  by  this  apathy.  He  had  been  engaged  as  a  sewage 
works  manager  in  various  parts  of  the  country,  some  of  the  works  coming  under 
the  inspection  of  River  Boards,  some  under  Fishery  Boards,  and  some  receiving 
no  inspection  whatsoever,  and  he  considered  that,  taken  as  a  whole,  the  most 
economical  and  efficient  works  were  generally  to  be  found  within  those  watersheds 
where  the  Rivers  Authorities  were  most  keenly  alive  to  their  responsibilities 
under  the  powers  conferred  upon  them. 

He  heartily  agreed  \rith  the  suggestions  put  forward  by  tlie  Royal  Com- 
mission as  far  as  related  to  the  formation  of  Rivers  Boards  througliout  the 
country,  but  thought  th.it  the  subject  was  one  which  should  engage  their  whole 
attention,  witlumt  the  addition  of  matter  relating  to  public  water  supplies. 

The  recommendation  of  the  appointment  of  a  Central  Authority  did  not 
appear  to  hiiri  to  be  warranted,  for  there  was  no  section  of  the  work  which  could 
not  equally  be  undertaken  by  each  properly  constituted  River  Board.  Tlie  end 
would  be  just  as  surely  reached  by  intercommunication,  which  would  tend  Xo 
raise  the  efficient  standard  to  which  it  would  be  found  each  Board  would  be 
striving  to  attain.  Local  authorities  would  also  realise  that  as  soon  as  all 
sources  of  pollution  to  rivers  were  subject  to  similar  conditions  of  inspection, 
and  their  endeavours  to  prevent  pollution,  were  being  followed,  conipulsorily  or 
otherwise,  by  other  authorities  using  the  stream,  there  would  eventually  be  a 
greater  willingness  to  meet  the  requirements  of  the  River  Board. 

Finally,  he  hoped  that  the  time  was  not  far  distant  when  the  country  would 
be  mapped  out  into  controllable  watersheds,  which  in  turn  would  be  controlled 
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by  efficient  Eiver  Boards,  who  would  have  full  power,  after  due  consideration,  to 
enforce  their  requirements. 

Me.  E.  Halliwell  (Preston)  wrote  referring  to  the  fact  that  the  Eibble 
Watershed  Joint  Committee  was  constituted  by  a  Provisional  Order  under 
Section  14  of  the  Local  Government  Act,  1888,  in  May,  1891.  Its  authority 
was  limited  to  the  Eivers  Pollution  Act,  1876,  and  in  this  respect  differed  from 
the  Mersey  and  Irwell  Joint  Committee  and  the  West  Hiding  of  Yorkshire 
Eivers  Board,  who,  in  addition  to  the  powers  under  the  1876  Act,  had  each  their 
own  special  Act  of  ParliaDient.  Under  the  Act  of  1876,  the  Eibble  Committee 
could  not  take  proceedings  against  manufacturers  for  liquid  pollution  without 
the  consent  of  the  Local  Government  Board ;  and  under  Section  12  of  the  same 
Act,  the  Local  Government  Board  had  power  to  grant  a  Certificate  regarding  the 
best  or  onl)'  practicable  and  avaUable  means  for  dealing  with  sewage  pollution. 
His  Committee  had  suggested  to  the  Eoyal  Commission  alterations  in  the  1S76 
Act  so  as  to  include  pollutions  which  are  at  present  not  dealt  with.  In  his 
opinion,  it  was  advisable  to  see  how  the  Act  which  is  said  to  have  been  drawn 
up  bj'  the  Secretary  to  the  Local  Government  Board  dealt  with  these  matters, 
and  what  powers  were  given  to  the  proposed  Board  in  addition  to  or  in  lieu  of 
the  powers  at  present  vested  in  the  Local  Government  Board  before  further 
publicly  discussing  the  matter.  AVith  respect  to  the  question  of  the  new  Board 
and  water  supplies,  a  definite  statement  as  to  whether  it  should  be  the  duty  of 
the  Board  to  consider  the  interests  involved  in  taking  water  from  one  watershed 
and  delivering  it  into  another  watershed,  or  whether  they  should  be  responsible 
for  the  purity  of  the  water  supplies — although,  in  his  opinion,  the  former  was 
suggested  by  the  Eoyal  Commission — would  be  of  great  advantage  in  the  con- 
sideration of  the  question. 

Aldehman  Lamb  (Bradford)  said  he  had  the  opportunity  of  hearing  Sir  William 
Eamsay  at  the  last  meeting,  and  also  the  discussion  upon  the  paper,  but  it  seemed 
to  him  that  the  opinion  of  the  present  meeting  differed  from  that  of  the  previous 
meeting  on  the  question  of  dealing  with  watersheds. 

If  it  was  proposed  to  give  powers  to  a  Central  Authority  or  to  Eiver  Boards 
to  deal  with  both  questions,  what  about  the  position  of  Municipal  Corporations 
who  had  spent  large  sums  of  money,  fought  for  and  obtained  Parliamentary 
powers,  to  provide  water  for  their  districts  ? 

Again,  if  it  was  proposed  to  deal  with  watersheds,  etc.,  why  had  not  water 
engineers  been  called  to  give  evidence  before  the  Roj'al  Commission? 

In  discussing  the  question  without  the  Bill,  it  seemed  to  him  they  were 
discussing  not  principles  but  opinions. 

His  Corporation  acquired  the  waterworks  undertaking  of  the  Bradford 
Waterworks  Company  in  the  year  1854  and  supplied  the  whole  of  the  city  con- 
taining a  population  of  300,000.  They  also  supplied  other  towns  and  districts 
in  the  neiglibourhood  of  the  city  within  their  limits  of  supply,  having  a  population 
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of  about  200,000  persons,  making  altogether  a  total  population  of  about  half  a 
million.  In  addition  water  was  supplied  for  trade  purposes.  The  quantity 
supplied  was  upwards  of  Hfteen  million  gallons  of  water  a  day. 

In  order  to  be  able  to  meet  the  obligations  placed  upon  them  by  Parliament, 
the  Corporation  on  several  occasions  sought  the  aid  of  Parliament  for  the 
purpose  of  obtaining  further  powers,  and  at  the  present  time  Parliamentary 
powers  had  been  obtained  to  construct  works  and  draw  water  from  three 
different  watersheds.  This  was  necessary  in  consequence  of  the  \arying  altitudes 
of  their  water  limits,  which  ranged  from  200  feet  to  1,200  ft.  above  sea  level. 

In  each  of  these  watersheds  the  Corporation  had  either  acquired  large  tracts 
of  land,  or  arranged  with  the  landed  proprietors  for  the  purpose  of  protecting 
the  drainage  areas. 

They  had  incurred  heavy  obligations  and  had  spent  large  sums  of  money  in 
order  that  the  people  within  their  area  of  supply  sliould  get  a  pure  and  abundant 
water  supply,  and  they  sa«-  no  cause  for  interference  in  any  way  by  any  Govern- 
ment Board  with  respect  to  drainage  areas  or  watersheds  already  appropriated 
to  them  by  Act  of  Parliament.  Any  resolution  which  proposed  to  grant  the 
powers  indicated  by  Su-  William  Ramsay  ought  to  limit  the  recommendation  to 
unappropriated  areas  or  watersheds. 

The  Corporation  «ere  against  any  power  being  granted  to  River  Boards  for 
inspecting  or  otherwise  interfering  with  any  portion  of  their  works,  and  they  were 
opposed  to  the  proposed  Central  Authority  and  tlie  setting  up  of  a  Department 
ill  London  with  practically  unlimited  powers. 

Parliament  for  many  years  had  moved  in  the  direction  of  decentralisation, 
and  the  Corporation  considered  the  present  suggestion  would  be  a  retrogade 
movement. 

Dn.  H.  Maclean  Wilson  (West  Riding  of  Yorkshire  Rivers  Board)  suggested 
that  owing  to  the  want  of  a  definite  Bill  to  discuss,  the  speakers  had  in  some 
respects  gone  greatly  astray.  There  were  before  the  meeting  the  excellent  papers 
of  Sir  William  Ramsay  and  Mr.  Scoble,  but  the  real  subject  of  discussion  was 
the  Central  Authority  which  Mr.  Burns  proposed  to  set  up  according  to  the 
recommendations  of  the  Third  Report  of  the  Royal  Commission.  The  main 
object  of  the  Central  Authority,  suggested  by  the  Commission,  was  to  deal  with 
questions  relating  to  the  admission  of  trade  refuse  to  public  sewers,  and  that 
aspect  of  the  question  had  not  been  dealt  with  by  any  of  the  speiikers.  It  was, 
however,  a  very  ini])(»rtant  matter  in  some  parts  of  the  country.  For  example : 
in  the  West  Riding  there  were  2,000  traders  turning  out  trade  refuse,  half  of 
them  into  sewers,  the  other  half  into  streams,  and  many  questions  as  to 
admission  of  the  refuse  into  the  sewers  involving  expensive  litigation  had  arisen. 

This  part  of  the  subject  was,  in  his  view,  so  important  that  he  hoped  the 
meeting  would  come  to  no  definite  resolution  until  tiiere  had  been  opportunity 
for  its  full  discussion. 

On  other  points  the  speakers  had  gone  astray.     The  RoyiU  Commission  had 
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not  suggested  that  they  or  the  Eivers  Boards  should  control  puhhc  water 
supplies,  but  merely  that  the  proposed  Central  Authority  should  obtain  informa- 
tion about  them.  A  body  such  as  that  suggested  by  the  representative  of  the 
waterworks  engineers  for  the  purpose  of  reporting  on  the  whole  subject  of  water 
supplies  would  not  command  the  confidence  of  the  public.  The  matter  was  one 
which  should  be  dealt  with  by  a  Central  Government  Department. 

ALDEiiiLiN  Johnson  (Bradford)  said  he  had  had  no  intention  of  taking  part 
in  the  discussion,  but  the  remarks  of  Dr.  Maclean  Wilson,  of  the  West  Eiding 
Eivers  Board,  on  the  question  of  admitting  liquid  trade  waste  into  the  pubhc 
sewers  called  for  a  word  or  two.  In  his  opinion  it  would  be  a  great  cost  to  the 
general  ratepayers  if  manufacturers  had  an  unrestricted  right  of  entry  into  the 
public  sewer.  Local  authorities  ought  to  have  power  to  regulate  the  flow  (to 
spread  it  over  the  twenty-four  hours),  and  to  make  a  charge  according  to  the 
quantity  and  the  nature  of  the  impurities. 

Mr.  Ecgh  p.  Eaikes  (Westminster  and  Birmingham),  said  that  since  Eiver 
Boards  had  been  definitely  recommended  by  the  Eoyal  Commission  on  Sewage 
Disposal,  it  seemed  to  him  that  the  mere  criticism  of  their  ])roposal  was  unlikely 
to  serve  any  useful  purpose  unless  it  was  accompanied  by  some  practical  sugges- 
tion for  meeting  the  difficulties  complained  of. 

When  this  subject  was  previously  discussed  he  made  three  tentative  sug- 
gestions with  a  view  to  eliciting  the  opinions  of  others  on  what  seemed  to  be 
the  first  points  to  be  considered,  the  number  and  scope  of  the  Eiver  Boards 
proposed  by  the  Commission  for  England  and  Wales. 

He  then  suggested  that  the  number  should  not  exceed  six  and  their  resi)onsi- 
bility  should  be  limited,  at  any  rate,  in  the  first  instance,  to  "tjawjiiir/s  mid 
standards." 

These  six  authorities  \\  ould  each  control  a  group  of  counties,  and  might  be 
conveniently  distinguished  as  the  X.W.,  W.,  S.W.,  X.E.,  E.,  and  S.E.  Counties 
Eiver  Boards,  thus  avoiding  interference  with  the  existing  system  of  county 
administration  as  far  as  possible,  and  although  it  would  be  seen  from  the  map 
(p.  218)  that  the  boundaries  of  these  six  districts  did  not  exactly  correspond 
with  the  watershed  boundaries,  they  were  so  near  that  far  less  practical  diffi- 
culty was  likely  to  arise  on  this  account  than  if  a  larger  number  of  smaller 
authorities  were  constituted. 

By  adopting  this  suggestion  it  would  be  possible  to  utilise  the  Eiver  Boards 
already  existing  in  Lancashire  and  Yorkshire,  together  with  the  Thames  Conser- 
vancy'Board  as  the  basis  for  the  Xorth  Western,  North  Eastern,  and  South 
Eastern  Counties  Eiver  Boards  respectively,  so  that  only  three  entirely  new 
authorities  would  have  to  be  constituted,  and  those  which  had  already  done  good 
work  would  only  be  re-organised  with  extended  jurisdiction. 

In  jNIt.  Scoble's  "list  of  subjects  within  the  scope  of  Eivers  Boards"  it 
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seemed  to  him  that  all  those  under  the  heading  "  A  "  related  to  the  chief  causes 
of  river  pollution  which  could  best  be  prevented  by  enforcing  such  "  standards  " 
of  purity  as  might  be  found  reasonably  practicable  in  each  district,  while  the 
subjects  under  heading  "  B "'  referred  to  questions  of  water  supply  which  were 
mainly  dependent  on  "  gaugings  "  of  rainfall  and  stream  flow,  together  with  the 
investigation  of  underground  suppHes. 

The  subjects  mentioned  under  the  remaining  6ve  headings  were  to  his  mind 
beyond  the  scope  of  this  discussion,  except  in  so  far  as  they  were  connected  with 
the  questions  of  pollution  and  water  supply  under  the  preceding  headings  "  A  '' 
and  "  B,"  and  the  Commission's  Ecports  did  not  seem  to  justify  the  view  that 
the  constitution  of  Elvers  Boards  would  interfere  with  existing  water  rights,  or 
the  administration  of  existing  water  supplies. 

The  speakers  that  evening  included  the  representatives  of  many  important 
interests  which  were  directly  affected  by  the  proposal  under  discussion,  and  he 
was  very  pleased  to  find  that  their  remarks  indicated  no  disagreement  with  the 
views  which  he  expressed  two  mouths  ago,  in  fact  his  suggestions  had  been 
practically  endorsed  by  the  first  three  speakers  who  had  respectively  advocated: — 

1.  The  investigation  of  water  supplies,  including  "gaugings." 

2.  Large  districts  in  preference  to  small  ones. 

3.  Preventing  pollution  by  enforcing  local  "standards  "  of  purity,  but  avoid- 
ing interference  with  local  administrative  responsibility  as  far  as  possible. 

Me.  Sidney  E.  Lowcock  (Westminster)  wrote  that  he  was  very  glad  the  dis- 
cussion was  to  be  continued,  as  it  appeared  to  him  that  at  the  meeting  on 
February  12th  the  main  point  was  neglected  by  the  majorit}'  of  the  speakers. 

As  he  understood  it,  the  real  matter  for  discussion  was  :  Were  they  in  favour 
of  the  establishment  of  Eiver  Boards  under  a  Central  Authority  or  not? 
Personally  he  was  in  favour  of  the  estabhshment  of  such  Boards. 

In  the  first  place  he  felt  there  could  be  no  doubt  that  most  of  the  difficulties 
which  now  existed,  both  in  connection  with  water  supply  and  drainage,  would 
disappear  if  the  watersheds  were  made  the  areas  over  which  efiicient  central 
control  could  be  exercised  by  one  authority,  instead  of  having,  as  at  present, 
several  authorities  in  one  watershed,  and  in  many  cases  the  district  under  one 
autliority  extending  over  parts  of  several  watersheds. 

If  such  Water  Boards  were  established  they  would,  or  he  presumed  they 
would,  keep  proper  records  of  the  rainfall  over  the  whole  of  each  watershed,  and 
gaugings  of  the  flow  of  the  river  or  rivers  and  streams  in  such  watershed ;  and 
these  records  would  be  of  inestimable  value  for  purposes  both  of  water  supply 
and  of  drainage,  as  well  as  for  river  and  canal  work. 

Engineers  would  then  have  accurate  data  on  which  to  base  their  schemes, 
instead  of  having  to  estimate  what  the  rainfall,  evaporation,  and  run-off  were 
likely  to  be  from  data  obtained  from  gauges  hurriedly  set  up  in  arbitrary  positions 
and  observed  for  only  short  periods,  and  the  result  would  be  an  enormous  saving 
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to  the  public  in  the  cost  of  the  schemes  which  could  be  much  more  accurately 
designed. 

These  were  matters  which  did  not  fall  withiu  the  province  of  the  county 
councils,  nor,  in  fact,  of  any  authorities,  but  were  at  present  left  to  the  volun- 
tary efforts  of  private  individuals,  who  took  a  great  deal  of  trouble  and  incurred 
considerable  expense,  and  to  whom  engineers  and  the  public  generally  were  very 
much  indebted. 

"Where  public  authorities  or  companies  owned  waterworks,  and  in  some 
places  where  river  conservators  and  canal  companies  controlled  the  streams  and 
waterways,  records  of  rainfall  and  river  gaugings  were  kept  by  such  authorities 
or  companies  for  their  own  purposes,  but  were  not  generally  available  except 
under  special  circumstances,  and  even  then  the  observations  only  covered  a  small 
part  of  the  area  of  each  watershed. 

With  reference  to  flood  prevention  works  too  it  was  absolutely  necessary 
that  the  whole  watershed  should  be  controlled  by  one  authority. 

The  question  of  river  pollution  was  within  the  pronnce  of  the  county 
councils,  and  many  of  these  had  done,  and  were  doing,  excellent  work  in  the 
prevention  of  pollution ;  but  here  again  the  difficulties  of  restricted  area  were 
very  apparent,  the  methods  and  requirements  in  one  comity  not  being  the  same 
as  those  in  an  adjoining  one  in  the  same  watershed,  while  in  some  cases  the 
active  and  vigilant  control  exercised  by  one  authority  is  rendered  almost  nuga- 
tory by  the  inaction  of  its  neighbour. 

A  count}'  in  the  lower  part  of  a  watershed  has  no  control  over  the  collecting 
area  at  the  upper  part  of  the  same  watershed,  even  when  the  water  collected  in 
such  upper  area  is  distributed  for  domestic  purposes  by  public  authorities  or 
companies  in  the  lower  aren. 

An  additional  and  very  cogent  argument  in  favour  of  the  establishment  of 
authorities  having  jurisdiction  over  wider  areas  was  the  local  influence  which 
could  be,  and  was,  brought  U)  bear  on  the  smaller,  and  to  a  lesser  extent  on  the 
larger,  existing  authorities  to  prevent  or  hinder  the  necessary  steps  being  taken 
to  remove  pollution. 

The  few  existing  River  Boards  showed  that  an  immense  amount  of  good 
could  be  done  by  a  strong  authority  having  a  largo  area,  but  the  powers  of  those 
Boards  were  not  exactly  the  same,  and  additional  powers  were  wanted. 

The  various  Eiver  Boards  must  be  under  one  Central  Authority  in  order 
that  they  should  all  be  brought  into  lino  and  work  cm  the  same  basis,  as  other- 
wise it  would  be  extremely  unfair  to  local  authorities  and  manufacturers  in  one 
watershed  to  be  compelled  to  comply  with  the  requirements  of  one  Rivers  Board, 
while  their  neighbours  and  competitors  in  another,  possibly  adjoining,  watershed 
were  under  less  stringent  regulations. 

lie  thought  the  Central  Authority  should  be  attached  to  the  Local  Govern- 
ment Board,  because  all  the  matters  which  would  come  under  the  control  of  the 
River  Boards  wore  now  dealt  with  from  time  to  time,  although  necessarily  in  a 
disjointed  way,  by  this  department. 
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DIPHTHERIA  is  the  result  of  tlie  local  development  of  a  specific 
micro-organism  (the  Bacillus  diphtheria  of  Klebs  and  Loeffler) 
which  attacks  the  mucus  membrane  of  the  respiratoi-j^  and  alimentary 
passages,  the  system  afterwards  becoming  generally  infected,  the  infection 
being  the  result  of  the  absorption  of  toxins  locally  produced  in  the  throat. 

The  organism  known  as  Klebs  bacillus  was  discovered  by  Klebs  in 
1883,  and  was  cultivated  by  Loeffler  from  diphtheria  cases  in  1884. 

Since  the  discovery  of  the  specific  cause  of  diphtheria  the  application 
of  bacteriology  has  taught  us  to  differentiate  between  diphtheria  and  the 
conditions  indistinguishable  from  it,  and  to  discover  the  means  by  which 
infection  is  constantly  spread. 

From  a  public  health  point  of  view,  it  is  all-important  to  distinguish 
diphtheria  on  the  one  hand  from  the  non-diphtheritic  inflammatory  condi- 
tions of  the  throat  on  the  other,  and  since  we  are  now  able  to  recognise 
the  special  organism,  when  present,  we  anticipate  with  the  adoption  of 
proper  sanitary  precautions,  not  only  to  lessen  the  prevalence  of,  but  also 
the  mortality  from  the  disease.  Further,  with  the  introduction  of  anti- 
toxin, discovered  by  Uehring  and  Kitasato  in  1890,  we  hope  to  still  further 
reduce  the  mortality. 

Some  thirty  years  ago  diphtheria  was  far  moi'e  prevalent  in  rural  than 
in  urban  populations,  but  lattei'ly  it  has  considerably  decreased  in  the 
rural  and  increased  in  the  urban  districts. 
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Diphtheria  has  a  tendency  to  become  epidemic  in  years  in  which  the 
rainfall  is  deficient,  and  such  epidemics  have  a  tendency  to  be  more  severe 
in  type  and  attended  with  greater  mortality  when  three  or  four  years  of 
deficient  rainfall  follow  each  other. 

The  seasonal  prevalence  of  diphtheria  shows  a  relation  to  cold  weather, 
both  its  prevalence  and  mortality  being  greatest  during  the  quarter  ending 
December,  whilst  the  lowest  occurs  during  the  quarter  ending  June. 

Like  other  zymotic  diseases,  diphtheria  is  subject  to  periodical  in- 
creases and  decreases,  and  regard  must  be  had  to  its  acknowledged  cyclical 
nature.  Its  history  shows  both  longer  and  sliorter  cycles,  some  lasting 
several  decades,  others  only  a  few  years. 

It  has  been  noted  by  Dr.  Davies  (Bristol)  that  at  one  time  in  the  same 
town,  the  type  of  the  diphtheria  bacillus  may  be  distinctly  different  from 
that  found  at  another  time,  and  the  differences  of  type  are  accompanied 
by  different  habits  of  the  disease,  both  as  to  fatality  and  infectivity. 

Prior  to  the  year  1900,  according  to  Dr.  Davies,  the  mortality  from 
diphtheria  in  Bristol  was  singularly  and  consistently  low.  School  out- 
breaks were  practically  unknown,  and  hospital  accommodation  was  ap- 
parently needless. 

In  1900  the  disease  became  much  more  fatal,  and  the  bacilli  found 
were  typical  in  form.  This  new  and  virulent  variety  of  the  disease 
gradually  spread  over  the  city.  In  1902  school  outbreaks  occurred  and 
became  urgent,  widespread,  and  difficult  to  control.  Dr.  Davies  believes 
that  in  such  a  period  as  preceded  1900,  normal  resistance  to  the  disease  is 
sufficient  to  protect  the  majority  against  even  the  parasitic  attachment  of 
the  existing  type  of  the  bacillus,  so  that  the  "carrier"  cases  are  rare,  and 
the  clinical  cases  well  marked. 

Diphtheria  is  particularly  a  disease  of  tlie  young,  occurring  principally 
between  the  ages  of  two  aiul  eight  years,  and  is,  therefore,  a  disease  of 
school  life,  and  the  children  are  attacked  usually  within  a  very  short 
time  of  their  admission  to  school. 

Age  is  also  an  important  factor,  and  it  is  interesting  that  the  two  sexes 
are  differently  affected.  In  the  first  years  of  life,  boys  are  more  liable  to 
die  from  the  disease.  This  liability  diminishes  year  by  year,  and  in  the 
third  and  fourth  years  it  is  transferred  to  the  female  side. 

The  greatest  attack  rate  occurs  generally  between  four  and  five  years, 
children  under  one  year  being  remarkably  exempt,  due  possibly  to  their 
sleeping  with  their  parents  instead  of  with  other  children.  Direct  infec- 
tion from  person  to  person  is  perhaps  by  far  the  commonest  form  of 
spreading  diphtheria. 
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There  is  no  doubt  that  school  life  plays  an  important  part  in  the  spread 
of  diphtheria,  and  is  also  a  factor  in  the  increasing  prevalence  of  the 
disease  amongst  our  urban  populations. 

At  the  present  time  there  is  a  large  number  of  childi-en  under  five 
years  of  age  receiving  instruction  in  elementary  subjects,  which  is  at  an 
age  when  the  brain  is  not  sufficiently  developed  to  benefit  by  it.  It  has 
been  stated  that  some  £1,250,000  is  annually  expended  on  this  unnecessary 
and  educationally  useless  attendance. 

In  England  and  Wales  in  1903-4,  some  7,047,770  children,  or  about 
one  in  she  of  the  entire  population,  were  attending  public  elementary 
schools,  and  according  to  a  return  of  the  Kegistrar-General,  it  has  been 
estimated  that  there  were  some  722, 20G  children  between  three  and  four 
years  of  age,  and  715,897  between  four  and  five  years ;  27-2  of  the  former 
and  58  per  cent,  of  the  latter  were  attending  such  schools. 

Few  educational  advantages  are  derived  by  the  attendance  at  school 
of  children  under  five  years  of  age,  and  apart  from  the  children  being 
exposed  at  the  most  susceptible  periods  to  all  kinds  of  infectious  diseases, 
thus  endangering  their  lives,  as  the  proportionate  mortality  is  known  to 
be  gi-eatest  under  five  years  of  age,  it  is  injurious  to  their  physical  and 
mental  welfare. 

Experience  has  demonstrated  that  the  spread  of  diphtheria  is  fre- 
quently attributable  to  children  suffering  from  mild  and  unrecognised 
attacks  of  the  disease,  or  to  children  who  have  been  exposed  to  infection 
and  continue  to  attend  school  (members  of  the  same  family  often  attending 
more  than  one  school),  and  although  themselves  apparently  well,  may  have 
diphtheria  bacilli  in  their  throats  or  nasal  organs,  and  thus  infect  healthy 
or  susceptible  children. 

Owing  to  the  aggregation  of  chikh-en,  schools  of  themselves  are  a 
common  source  of  spreading  infection,  especially  amongst  the  infant  and 
junior  classes. 

According  to  Dr.  Kerr,  Medical  Officer  to  the  London  County  Council 
Education  Committee,  children  found  to  be  spreading  diphtheria  in  schools 
may  be  divided  into  four  classes,  as  follows  :— 1.  Actual  mild  cases  in 
attendance.  2.  Cases  coming  from  infected  houses,  but  presenting  no 
symptoms.  3.  Cases  of  recrudescence  after  absence  for  notified  diphtherui 
(return  cases).     4.  Carriers  without  symptoms  or  demonstrable  contact. 

Common  cold  and  sore  throat  are  often  the  precursors  of  diphtheria 
outbreaks  in  schools.  When  a  case  of  diphtheria  is  discovered,  the  patient 
should  be  at  once  isolated  in  hospital  or  at  home,  and  members  of  tlie 
family  should  be  kept  from  school.     I  might  here  urge  the  importance  of 
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sufficient  hospital  accommodatiou  being  provided  for  all  cases  requiring 
isolation ;  and  in  this  respect  public  health  authorities  must  not  overlook 
the  demands  of  the  ever-increasing  populations  of  our  large  centres. 

A  medical  inspection  of  the  family  and  of  other  children  of  the  class  or 
school  should  follow,  swabs  should  be  taken  from  their  throats  for  bacterio- 
logical examination,  and  in  cases  where  the  presence  of  diphtheria  bacilli 
are  shown  to  be  present,  the  children  should  be  excluded  from  school  and 
not  allowed  to  return  until  they  have  been  declaimed  bacteriologically  to  be 
free  from  infection.  Teachers  should  be  instructed  in  the  early  symptoms 
of  diphtheria  and  encouraged  to  report  them.  During  epidemic  periods 
there  should  be  frequent  medical  inspection  of  the  schools.  Further, 
infected  contacts  and  those  who  have  been  exposed  to  infection  should 
be  injected  with  a  prophylactic  dose  of  antitoxin.  The  protection  afforded 
by  such  treatment  lasts  about  three  weeks,  and  if  the  throat  is  not  clean 
at  the  end  of  that  time  the  dose  should  be  repeated. 

Another  jioint  which  should  not  be  overlooked  with  regard  to 
diphtheria  is  that  discharges  from  mucus  membranes  are  exceedingly 
prone  to  recur,  and  after  a  patient  has  been  declared  to  be  convalescent 
the  discharge,  on  exposure  of  the  individual,  may  I'ecur  and  become  a 
probable  source  of  infection. 

Antitoxin  for  the  treatment  of  tliphtheria  came  into  general  use  in  the 
year  1890.  We  in  Hull  introduced  it  into  our  hospitals  in  November, 
1901,  and  its  use  has  been  attended  by  most  favourable  results,  followed 
by  a  reduction  in  the  severity  of  the  symptoms  and  reducing  the  number 
of  cases  otherwise  requiring  tracheotomy,  and  in  cases  requiring  tracheo- 
tomy which  have  been  previously  treated  with  serum  the  mortality  has 
been  reduced. 

The  statistics  of  the  Metropolitan  Asylums  Board,  1 890-1  f<93,  before 
antitoxin  was  used,  show  that  7,1 11  cases  of  diphtheria  were  admitted  into 
their  hospitals,  of  wjiicii  2,101  died,  a  mortality  of  30-29  per  cent. 

In  1893,  in  which  year  antitoxin  was  first  used,  there  were  3,042  cases 
and  902  deaths,  a  mortality  of  29"G5  per  cent.  Since  then  the  mortality 
has  been  steadily  decreasing  every  year,  until  in  1903  there  were  4,839 
cases  with  493  deaths,  a  mortality  of  1()'18  per  cent. 

Dr.  Ilallock  Park  also  provides  us  with  conclusive  evidence  in  this 
direction,  for  lie  sa^'s : — 

"  He  has  put  together  the  whole  of  the  statistics  as  to  deaths  and 
death-rates  from  diphtheria  and  croup  collected  in  a  large  number  of  the 
largest  cities  of  the  United  States,  France,  Germany,  and  Austria.  These 
combined  statistics  go  to  prove,  and  to  prove  most  conclusively,  that  in 
1881,  in  a  population  of  13|  millions  living  in  these  cities,  there  were  13,897 
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deaths  from  diphtheria  and  croup,  constituting  a  rate  of  nearty  102  per 
100,000  living.  In  1884  the  rate  had  fallen  to  85-2,  in  1891  to  70;  in 
1894  it  had  risen  again  to  79-9.  In  1895,  the  first  real  antitoxin  year,  it 
had  fallen  to  55-6,  the  most  marked  fall  ever  recorded  up  to  that  time,  and 
since  that  date  there  had  been  a  steady  and  uninterrupted  decrease  that  has 
never  been  equalled  since  the  disease  was  first  recognised.  In  the  first 
antitoxin  year  the  death-rate  fell  lo\^er  than  it  had  ever  readied  before,  and 
finally  to  less  than  one-third  of  what  it  had  ever  been  before  the  first 
antitoxin  year." 

In  answer  to  a  series  of  questions  which,  a  sliort  time  ago,  I  addressed 
to  the  medical  officers  of  health  and  medical  superintendents  of  infectious 
diseases  hospitals  of  the  principal  large  towns  in  the  United  Kingdom, 
they  w-ere  unanimous  in  expressing  themselves  as  to  the  favourable  results 
and  benefits  conferred  by  antidiphtlieria  serum  and  tiie  reduction  of 
mortality  consequent  upon  its  use. 

One  of  the  objections  raised  against  the  treatment  of  diplitheria  by 
antitoxin  is  that  paralysis  has  followed.  This  is  erroneous,  and  I  think 
that  Dr.  Hutchens  has  well  said  tliat 

"  Paralysis  occurring  in  persons  who  have  had  antitoxin  inoculated  is  due 
to  tlie  absorption  of  diphtheria  toxins.  Paralysis  is  perhaps  more  frequently 
seen  since  antitoxin  was  introduced.  15ut  why'.'  Simply  because  antitoxin 
has  been  used  in  such  cases  in  time  to  prevent  a  fatal  issue  ensuing,  but  not 
soon  enough  to  neutralise  the  toxin  formed  early  on  in  the  disease.  This 
early-formed  toxin  was  absorbed  and  entered  into  chemical  combination 
with  the  cells  of  the  body  and  damaged  them  :  had  antitoxin  not  been  used 
more  toxin  would  have  been  absorbed  and  combined  with  the  cells,  and 
death  would  liave  resulted.  Antitoxin  prevented  death,  but  was  powerless 
to  neutralise  toxin  which  was  already  fixed  at  the  time  it  was  inoculated." 

As  pi-eviously  mentioned,  diphtheria  is  the  I'esult  of  the  local  develop- 
ment of  a  specific  micro-oi'ganism  in  the  throat,  and  some  have  advocated 
the  destruction  of  the  bacilli  in  the  local  part  affected  fVom  which  the 
disease  is  disseminated. 

It  is  essential  that  all  scliools  should  be  efficiently  lighted  and  ven- 
tilated, regularly  cleansed,  and  that  their  general  sanitary  arrangements 
should  be  above  suspicion.  The  use  of  sponges  should  not  be  permitted, 
paper  shovild  be  substituted  for  slates,  and'  when  found  necessary  all 
books  in  use  should  be  either  destroyed  or  submitted  to  disinfection  by 
formic  aldehyde.  The  schools  themselves  should  also  be  thoroughly  disin- 
fected with  formic  aldehyde,  and  the  walls,  floors,  and  ilcsks  sprayed  with 
a  solution  of  formalin. 

In  the  light  of  science  of  to-day,  it  is  seldom  necessary  to  close  a  school 
owing  to  the  pi'evalence  of  diphtheria,  as  if  early  precautions  are  taken  it 
may  be  prevented  from  assuming  epidemic  proportions.     We  ha\e  no  sui'h 
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rt-ady  means  of  applying  bacteriology  for  the  early  recognition  of  other 
infectious  diseases. 

In  conclusion,  I  would  remark  that  if  infectious  diseases  are  preventable, 
why  not  prevent  them  ?  It  is  by  means  of  sanitation,  notification,  disin- 
fection and  control  of  susceptible  contacts,  and  by  the  early  application  of 
the  most  recently  introduced  treatment,  that  we  may  hope  to  ameliorate 
and  possibly  eventually  to  eradicate  diphtheria. 

With  the  facilities  afforded  by  the  establishment  of  public  healtii 
laboratories,  under  the  supervision  of  expert  bacteriologists,  and  with  the 
appointments  which  are  now  being  made  under  the  provisions  of  the 
lulucation  Act,  1  !t07,  for  the  medical  inspection  of  school  children,  much 
benefit  will  doubtless  accrue,  not  only  as  regards  the  j)hysical  welfare  of 
our  rising  population,  but  also  for  the  prevention  of  infectious  diseases, 
whose  secondary  complications  often  lay  the  foundation  of  future  ailments 
which  leads  to  the  deterioration  of  our  race. 

In  the  pi'eparation  of  this  paper,  reference  has  been  made  to  tlie 
following  writings : — 

Address  by  Professor  Sims  Woodhead  on  "  Anti- Bodies."     Journal  of 
Royal  Institute  of  Public  Health,  September,  1907. 

Article    by    H.    J.    Hutcheus    on    "Diphtheria;    its    Prevention   and 
Treatment."     Public  Healt/i,  March,  1906. 
"The  Prevention  of  Infectious  Diseases."      liy  Dr.  John  C.  McVail. 

Moor  and  Hewlett's  "  Applied  Bacteriology." 


De.  E.  H.  Cbowlet  (Bradford)  confined  his  remarks  to  diphtheria  in  relation 
to  the  school.  He  thought  it  important  to  consider  the  increase  in  diphtheria 
from  two  points  of  view:  (1)  The  causes  leading  to  the  greater  or  lesser  virulence 
of  the  bacillus :  (2)  The  methods  by  which  an  epidemic  spreads.  So  much  did 
personal  contact  in  school  overshadow  all  other  means  of  spreading  the  disease 
that  it  was  necessary  to  insist  on  this,  and  to  endeavour  to  get  administrators 
and  the  public  generally  to  understand  that  improvements  in  sanitation  as  gene- 
rally understood  woidd  not  prevent  the  disease  spreading.  In  s])ite  of  sanitary 
progress  diphtheria  iiad  greatly  increased.  .An  example  of  the  futility  of  mere 
school  closure  was  then  given,  and  the  result  eventually  of  an  examination  of 
the  throats  by  means  r)f  swabs  was  detailed;  it  was  found  that  42  children  out 
of  9.3  were  acting  as  carriers  of  the  bacillus.  In  no  case  were  bacilli  found  in 
the  throats  of  children  used  as  controls,  the  same  methods  of  staining,  etc.,  being 
employed.  Dr.  Crowley  detailed  tlie  methods  which  it  seemed  best  to  employ  if 
diphtheria  arose,  children  being  singled  out  for  one  reason  or  another  and  tlieir 
throats  bacterioiogicallv  examined.  It  was  furtiier  necessary  that  no  child  w  ho 
li;i<l  diphtheria  should  he  .lUowed  to  return  to  sdiool   mitil   li:icleriological  exami- 
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nation  was  negatived ;  and  tlie  same  rule  should  be  applied  to  children  from  the 
same  house. 

The  prevention  of  diphtheria  entailed  considerable  cost,  but  the  cost  of 
treating  the  disease  if  not  prevented  would  be  much  greater.  As  in  other 
departments  of  public  health,  our  knowledge  as  to  what  ought  to  be  done  is 
much  in  advance  of  what  is  done. 

Dk.  .J.  31.  Clements  (Hull)  supported  tlie  views  of  Dr.  3Iason  and  Dr. 
Crowley  regarding  the  important  role  plaj'ed  by  carrier  cases  in  the  spread  of 
the  disease. 

As  illustrating  the  rapid  way  in  which  the  diphtheria  bacillus  diffused  it-elf 
among  a  collection  of  children,  he  instanced  two  outbreaks  of  diphtheria  which 
occurred  among  scarlet  fever  patients  under  his  care. 

The  first  outbreak  was  in  a  female  scarlet  fever  ward  containing  31  patients. 
Two  cases  of  diphtheria  occurred  within  two  days.  Swabs  from  the  fauces  of 
the  remaining  29  showed  that  10  of  them  were  harbouring  the  diphtheria  bacUlus. 

The  second  outbreak  was  in  a  male  scarlet  fever  ward  containing  29  patients. 
One  case  of  diphtheria  occurred,  and,  on  swabbing  the  other  l'8  patients,  1 1 
of  them  were  found  to  be  "carriers." 

To  prevent  the  spread  of  the  disease,  the  only  precaution  adopted  was  to 
inject  every  patient  with  a  small  dose  of  antitoxin.  No  further  cases  of 
diphtheria  occurred.  Such  figures,  together  with  others  which  have  been  accu- 
mulating in  recent  years,  show  that  the  Kleljs-Loeffler  bacillus  spreads  very 
rapidly  among  children  aggregated  together,  and  also  that  the  protection 
afforded  by  a  small  injection  of  antitoxin  is  absolute  for  a  short  period. 

The  question  of  the  value  of  antitoxin  in  the  treatment  of  diphtheria  had 
passed  out  of  the  field  of  discussion.  Antitoxin  was  now  a  universally  adopted 
and  highly  valued  remedy.  Here  and  there  voices  were  still  raised  against  its  use, 
but  they  attracted  little  attention. 

In  reviewing  the  grounds  of  their  confident  belief  in  the  efficacy  of  anti- 
toxin, the  figures  quoted  by  Dr.  ^Mason,  comparing  the  case  mortality  before 
and  after  the  introduction  of  serum  treatment,  were  very  striking ;  but  the 
following  facts  detracted  from  their  value.  (1)  Diphtheria  was  a  disease  which 
exhibited  great  variations  in  \inilence  when  studied  over  a  period  of  years,  so 
that  a  fall  in  the  mortality  could  not  at  once  be  attributed  to  the  use  of  the 
remedy  then  in  vogue.  (2)  The  name  diphtheria  had  now  a  much  wider 
application  than  in  days  gone  by.  Formerly  the  disease  was  diagnosed  by  the 
presence  of  false  membrane  on  the  fauces,  accompanied  by  severe  constitutional 
symi)toms.  Xow  a  diagnosis  was  made  almost  entirely  by  bacteriological 
examination,  the  presence  or  absence  of  the  Ivlebs-Loefller  bacillus  being  the 
criterion  whether  1  hey  were  dealing  with  diphtheria  or  a  simple  form  of  sore 
throat.  As  a  result,  mild  sore  throats,  which  formerly  would  not  have  been 
regarded  as  such,  were  now  classified  as  dipbtheria  cases  which  would  get  well 
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under  any  form  of  treatment,  and  the  mortality  from  diphtheria  was  thereb)' 
lowered. 

Although  the  ahuve  figures  might  not  be  entirely  relied  upon,  thej-  still  had 
convincing  evidence  in  favour  of  antitoxin.  It  was  afforded  by  (1)  the  dim- 
inished number  of  laryngeal  cases  among  those  treated  with  antitoxin.  He  had 
never  seen  the  disease  spread  to  the  larynx  after  a  case  had  been  injected  with 
antitoxin.  It  could  not  be  too  frequently  repeated  that  antitoxin,  given  early, 
prevented  the  most  dreaded  form  of  the  disease.  (2)  The  most  conrincing 
proof  of  the  efficacy  of  antitoxin  was  that  afforded  by  the  increasing  mortality 
according  as  cases  came  under  serum  treatment  on  the  first,  second,  or  later 
days  of  illness. 

The  mortality  among  cases  of  diphtheria  coming  under  his  care  from  1903 
to  1906,  classified  according  to  the  day  of  disease  on  which  serum  treatment 
con.menced,  sho^ved  that  of  those  coming  under  treament  on  the  1st  day  the 
mortality  was  nil;  2nd,  1-5  7^,  ;  3rd,  8  °/o  ;  4th,  15-7  °U  ;  5th,  19-8  %;  6th, 
24  7c-  These  figures  tallied  very  closely  with  the  much  larger  figures  collected 
by  Dr.  McCombie,  of  the  Brook  Hospital.  They  showed  the  great  importance 
of  giving  serum  early  in  the  disease,  and  the  large  number  of  lives  that  would  be 
saved  if  all  cases  came  under  antitoxin  on  the  first  or  second  day  of  illness. 

Mr.  W.  E.  LooKEfa  (Hull)  said  that  w  hile  he  agreed  that  seven  years  might 
be  a  more  suitable  age  for  children  to  attend  school  than  three  or  even  fiive,  yet 
in  Hull  they  had  recognised  that  some  of  the  children  at  an  earlier  age  were 
better  in  school  than  in  their  unhealthy  home  surroundings.  It  was  im])ossihle 
to  teach  children,  say,  of  three  years  of  age,  even  the  rudiments  of  the  three  K's, 
and  their  ideal  was  to  have  a  department  that  would  be  practically  a  nursery. 
After  listening  to  the  paper  and  discussion,  he  thought  some  of  the  epidemics 
of  diphtheria  in  Hull  had  been  caused  by  carriers  instead  of,  as  he  had  thoiight, 
by  the  sanitary  defects  of  the  school. 

AijDJ5UM.\.x  W.  Hoi-dee  (Hull)  gave  instances  in  which  diphtheria  patients 
had  been  treated  at  their  own  homes,  and  there  had  been  very  few,  if  any, 
secondary  cases.  He  held  that  the  disease  was  contagious.  Ih-  treated  the 
disease,  not  with  antitoxin,  but  with  local  applications  and  medicjil  tR-atraent 
according  to  the  condition  of  the  mucous  surfaces.  He  regretted  there  was  not 
a  uniform  standard  for  statistics.  It  was  im])0ssible  to  generalise  from  different 
standards.  It  would  be  well  if  there  was  an  authorized  audit  of  statistics.  He 
produced  302  returns  from  an  official  bacterial  investigation  establishment ; 
of  these,  126  were  declared  [jositive,  and  170  as  negative.  Of  the  positive 
cases  125  were  treated  with  local  application,  with  9  deaths,  or  7'2per  cent.; 
of  the  negative  cases  none  died.  Most  of  the  17()  cases  eume  from  the  same 
institution  as  the  125  cases,  and  clinically  most  of  them  presented  appearances 
ami  symptoms  nt'  true  diphtherii. 
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He  mentioned  six  schools  in  Hull  at  which  outbreaks  had  occurred,  and 
expressed  the  view  that  the  diphtheria  bacillus  went  from  the  throat  through 
afflicted  parts  into  the  water-closets  of  the  schools,  and  undoubtedly  these  were 
the  centres  of  contagion.  He  had  traced  some  76  of  these  school  children  to 
their  homes,  and  only  found  '4  houses  with  secondary  cases  in  the  whole  of 
these  76. 

De.  J.  Mitchell  Wilsoit  (Beverley)  said  that  next  to  the  successful  means 
of  stamping  out  smallpox,  medical  science  now  enabled  us  to  act  A^ith  more  hope- 
fulness at  every  stage  in  dealing  with  cases  of  diphtheria  than  with  any  other 
dangerous  disease. 

Bacteriology  enabled  a  certain  diagnosis  to  be  made  of  those  doubtful  cases 
of  sore  throat,  declared  them  to  be  cases  of  diphtheria  or  to  be  simple  and 
non-infectious;  but  of  far  more  importance,  it  often  detected  infection  among 
persons  who  were  not  suspected,  for  in  those  carrier  cases  a  bacteriological  exam- 
ination detected  the  bacillus  of  diphtheria  ready  to  infect  susceptible  persons. 

It  was  by  such  cases  that  so  many  of  our  outbreaks  of  diphtheria  were  kept 
up  often  for  long  periods.  The  cause  also  suggested  means  of  prevention,  viz., 
a  bacteriological  examination  of  all  the  contacts  in  a  class  in  a  school,  or  in 
country  districts  it  might  be  of  all  the  scholars  at  the  school,  so  as  to  detect 
all  such  cases  of  unsuspected  infection. 

The  bacteriological  examination  also  told  us  when  the  ease  of  diphtheria  was 
free  from  infection ;  indeed,  the  negative  result  of  a  bacteriological  examination 
should  now  be  looked  upon  as  the  only  trustworthy  guide  for  the  return  to 
school  of  all  children  who  had  had  diphtheria,  of  contacts,  and  of  carriers. 

But  science  had  done  mnre  than  tell  us  of  the  existence  of  diphtheria,  for  it 
had  provided  a  serum,  by  the  use  of  which  in  the  early  stages  the  death-rate  had 
been  very  largely  reduced. 

He  considered  that  every  patient  should  be  given  the  benefit  of  the  use  of 
serum,  and  in  the  East  Eiding  that  was  now  made  possible  througli  the  action 
of  the  several  urban  and  rural  district  councils. 

Further,  to  meet  the  cost  of  the  systematic  use  of  a  bacteriological  examina- 
tion in  all  cases  of  diphtheria,  or  suspected  cases  among  school  children,  the 
County  Council  paid  four-fifths  of  the  expense  incurred  by  the  District  Councils. 

Dii.  B.  J.  Stedmas  (Eicall)  said  that  in  two  schools  he  had  taken  swabbings 
from  all  the  children,  and  they  had  been  able  to  stamp  out  the  disease.  Carrier 
cases  were  no  doubt  the  main  factor  in  the  spread  of  infection.  He  believed  in 
serum  treatment. 

Db.  Alfred  Kobinsox  (Eotherham)  also  spoke  on  the  value  of  the  free  use 
anti-diphtheric  serum,  and  stated  that  it  was  the  custom  in  the  Borough  of 
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Eotherham  for  the  Medical  Officer  of  Health  to  keep  a  stock  of  antitoxin  at  the 
Public  Health  Office,  and  supply  it  to  practitioners  free  in  cases  %\  here  the  people 
were  not  in  a  position  to  pay  for  it.  Altliough  not  strictly  in  accordance  with 
the  Public  Health  Act  of  1S75,  the  Health  Committee  made  this  gratuitous 
provision  as  they  recognised  the  great  importance  of  this  serum  as  a  preventive 
and  a  curative  remedy. 

He  had  found  this  provision  a  most  useful  one,  and  from  his  experience  also 
urged  the  high  importance  of  an  early  application  of  a  large  initial  dose,  ranging 
from  6,000  to  8,000  units  according  to  the  seriousness  of  the  case. 

De.  James  Fe.\see  (Hull)  expressed  the  hope  that  education  authorities 
would  consent  to  the  isolation  on  suspicion  and  without  definite  diagnosis.  He 
would  point  out  that  a  school  doctor  under  the  new  Act  was  supposed  to  look 
after  1,600  children,  and  if  they  took  swabbings  for  all  it  would  mean  a  great 
deal  of  work  for  somebody. 

Dii.  J.  Spotxiswoode  Cameron  (Leeds)  wrote :  In  regard  to  the  prevention 
of  outbreaks  in  schools,  it  seemed  to  him  that  it  was  essential  (1)  that  when  a 
first  case  of  diphtheria  (in  child  or  adult)  was  heard  of  in  any  house  it  should  be 
watched  (not  necessarily  hospitalled),  and  no  child  allowed  to  attend  school  from 
that  house  until  the  patient  had  been  well  for  several  weeks,  and  his  throat  and 
those  of  the  school-going  members  of  the  family  proved  free  from  diphtheria 
bacilli. 

(2)  That  hospital  isolation  should  he  much  more  largely  resorted  to  than 
in  the  past,  and  that  provision  should  be  made  in  the  presence  of  epidemic- 
favouring  conditions  for  the  isolation  of  members  of  infected  families. 

(3)  That  teachers  should  he  instructed  in  the  early  symptoms  of  diphtheria 
and  encouraged  to  report  them  to  the  sanitary  authority.  In  the  great  majority 
of  cases  it  was  unnecessary  to  close  the  school ;  where  circumstances  compelled 
this,  it  was  usually  only  the  infant  department  that  required  to  be  closed. 

(4)  That  in  infant  departments,  three  or  four  children  should  not  be  placed 
on  one  small  seat.  It  was  sometimes  a  convenience  for  a  teacher  to  have  the 
heads  of  the  children  close  together;  it  was  a  great  disadvantage  to  the  children. 

(5)  That  when  a  case  had  occurred  in  a  school,  all  books,  slates,  and  paper.s, 
used  by  the  same  ckss,  should  be  disinfected  by  steam.  There  was  no  objection 
to  disinfecting  and  cleansing  the  whole  school  as  well,  but  the  orticles  used  by 
the  child  should  certainly  he  disinfected. 

Dk.  Masox  replied  to  the  discussicm,  and  especially  referred  to  the  question 
of  expenses  incurred  in  dealing  with  epidemics.  The  ideal  of  sanitary  adminis- 
tration was  preparedness,  and  the  necessary  arrangements  ought  to  be  wcl| 
thought  out  in  tlu'  absence  of  epidemic  periods. 

lie  also  further  emphasised  liis  opinion  that  children  under  five  years  of  age 


Discussion.  231 

received  little,  if  any,  advantage  in  attending  school,  as  at  that  period  many 
diseases  of  school  life  were  contracted,  and  often  laid  the  foundation  of  more 
serious  ailments. 

He  concurred  that  with  the  early  treatment  of  eases  of  diphtheria  \vith  anti- 
toxin the  most  favourable  results  followed,  that  the  mortality  from  the  disease 
by  its  use  was  reduced,  and  that  this  form  of  treatment  now  admitted  of  no 
doubt. 

The  Mayoe,  or  Eotheeuam  (G.  H.  Lodge)  and  Coc^s-cilloe  Eaine  (Hull) 
also  took  part  in  the  discussion. 


A  ^asit  was  made  to  the  disinfecting  station,  a  plan  of  which  is  given 
on  page  232. 

The  station  which  cost,  including  furnishing,  £5,000,  is  isolated  and 
easy  of  access,  and  is  provided  with  waiting-rooms,  bath-rooms,  etc., 
containing  accommodation  for  both  sexes,  to  which  persons  who  have  been 
exposed  to  infection  can  be  removed  for  the  purpose  of  bathing  and  the 
disinfection  of  their  clothing. 

Should  a  vessel  arrive  in  the  port  with  infectious  disease  on  board,  in 
addition  to  the  infected  person  being  removed  to  hospital,  the  whole  of  the 
ship's  crew  and  effects  may  be  removed  to  the  disinfecting  station,  whilst 
the  ship  itself  is  undergoing  disinfection. 

All  the  most  important  requisites  of  a  disinfection  station  are  provided, 
the  accommodation  being  as  follows  : — 

Disinfection  Block  (Clothing,  ete.;.— Receiving  room,  discharging  room, 
disinfecting  chamber  for  cabs,  operatives'  bath-room,  sanitary  convenience, 
tool-store,  wash-house  and  boiler-house. 

Disinfecting  Block  (Personal).— Ty/o  waiting  rooms  for  males,  two 
for  females,  two  bath-rooms  for  males,  two  for  females,  two  dressing 
rooms  for  males,  two  for  females,  two  (discharged)  waiting  rooms  for 
males,  two  for  females,  office,  sanitary  conveniences,  night  shelters 
(10  beds). 

Stable.^,  e<f.— Three-stall  stable,  harness-room,  manure  pit,  three  cab 

sheds.  .  . 

At  the  wash-house  every  provision  is  made  for  soiled  articles  being 
washed  which  are  in  such  a  condition  as  not  to  admit  of  proper  disinfection. 


Kingston-upon-Hull 
Disinfecting   Station. 
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INFECTIOUS    DISEASES. 

By     H.     CU]VIPSTOISr,     ZM.U.. 

Medical  Officer  of  Health,   Central  Board  of  Health,  Western  Australia. 

{Read  before  the  Society  of  Sanitary  Inspectors  of  West  Australia.) 


1ET  me  draw  your  attention  to  the  remarkable  change  that  has  come 
i  over  the  scientific  attitude  towards  infectious  diseases.  Some 
diseases  have  always  been  recognised  to  be  distinctly  infectious.  No 
person  is  ever  under  any  delusion  as  to  the  infectivity  of  gonorrhoea  or 
syphilis,  for  example. 

Thirty  years  ago,  on  the  other  hand,  it  was  thoroughly  believed  that 
malaria  aud  yellow  fever  were  due  to  the  damp  air  arising  from  swamps 
and  marshes ;  the  miasma,  as  it  was  called.  Now  we  know  beyond  doubt 
that  the  infection  is  carried  by  mosquitoes,  and  by  mosquitoes  only ;  and 
that  these  mosquitoes  obtain  their  infection  from  a  person  suffering  from 
the  disease  under  consideration. 

That  is  the  point  that  I  desire  especially  to  bring  under  your  notice. 
Infection  takes  place  from  man  to  man :  either  directly  and  obviously, 
as  in  smallpox,  measles,  or  the  venereal  diseases;  or  indirectly  and  by 
means  of  an  intermediate  agent,  as  in  malaria  or  yellow  fever.  We  are 
very  rapidly  passing  from  the  stage  when  we  speak  of  the  mysterious 
emanations  from  swamps  or  drains  wjiich  produce  horrible  diseases,  and 
we  look  now  for  the  man  wlu)  is  scattering  infection  around  him.  Thus  our 
knowledge  is  as  rapidly  becoming  definite  and  sure.  This  knowledge  has 
two  results :  it  prevents  the  fear  that  epidemics  bring, and  it  pro\ides  more 
intelligent  and  accurate  methods  of  fighting  these  epidemics.  It  would, 
perhaps,  be  interesting  to  consider  two  or  three  of  the  infectious  diseases 
more  in  detail ;  some  («.</.,  the  venereal  diseases,  puerperal  fever,  and  bcri- 
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beri)  are  not  of  sufficient  epidemiological  importance  in  this  community  to 
make  it  worth  while  discussing  them.  Others  (cholera,  or  yellow  fever), 
while  they  have  not  yet  invaded  this  country',  are  still  to  be  borne  in 
mind ;  for  we  are  so  close  to  India  that  cholera  is  always  a  possibility,  and 
the  particular  mosquito  that  carries  yellow  fever  is  to  be  found  in  great 
numbers  in  Perth,  and  with  the  opening  of  the  Panama  canal  yellow  fever 
will  always  have  to  be  remembered. 

Scarlet  fever,  measles,  and  chicken-pox  are  not  important  enough  in 
this  country  at  pi'esent  to  make  it  worth  while  spending  time  on  them 
to-night.  The  respective  deaths  from  these  three  iliseases  in  West 
Australia  during  1006  were  seven,  five,  nil. 


Plaguk. 
It  is  now  an  old  story  to  all  here  that  plague  is,  from  an  epidemio- 
logical point  of  view  primarily  a  disease  of  rats  and  is  conveyed  to  man  by 
fleas.  That  it  is  conveyed  by  fleas  from  rat  to  man  infinitely  more  often 
than  from  man  to  man.  Fortunatelj',  West  Australia  has  been  free  from 
human  plague  now  for  about  two  years,  but  this  fact  must  not  induce  a 
false  sense  of  security,  for  there  is  no  reason  for  assuming  that  there  is 
no  plague  still  remaining  amongst  rats.  As  a  matter  of  fact,  it  is  known 
that  plague  often  exists  in  a  chronic  form  amongst  rats,  and  therefore  it 
is  incumbent  on  all  who  are  in  positions  of  authority  to  maintain  vigilantly 
the  campaign  against  rats. 


Enteric  Fever. 

This  disease  and  its  ally,  summer  diarrhoea  amongst  children,  causes 
the  great  majority  of  the  deaths  in  West  Australia.  The  number  of  deaths 
from  these  two  diseases  was,  in  1906,  564.  The  total  deaths  were  3,084, 
i.e.,  in  every  6  people  that  died,  more  than  1  died  from  these  affections. 
How  is  enteric  fever  spread  .' 

(a)  By  means  of  the  water  supply. 

1.  From  time  to  time  the  water  supply  has  come  under  censure  as  a 
means  of  s))reud  of  many  diseases,  but  authorities  are  coming  to  look  on 
water  as  a  means  of  spread  of  enteric  as  a  nuich  less  likely  factor  than 
was  once  thought. 

There  is  .some  evidence,  that  is  worth  ijuoting.  The  figures  for  typhoid 
deaths  for  the  central  and  eastern  divi.'iions  for  the  last   six   vears,   i.i., 
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hold. 

Goldfields. 

Per  cent 

60 

50-0 

7(5 

41-29 

40 

33-33 

24 

27-59 

19 

17-76 

45 

35-16 
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before  and  after  the  inauguration  of  the  new  water  sup7)l_v  to  the  gold- 
fields,  are  : — * 

Number  of  Deatlit 
Year.  West  Australia. 

1901  120 

1902  181 

1903  132 

1904  87 

1905  107 

1906  128 
The  new  supply  of  water  to  the  goldfields  was  inaugurated  early  in 

1903,  and  it  is  seen  that  there  is  no  appreciable  alteration  in  the  figures 
for  typhoid  during  the  next  three  years. 

2.  In  India,  Bengal  Province,  during  1860-1899,  the  deaths  per 
100,000  from  enteric  fever  rose  from  2-88  to  7-81,  while  the  same  figures 
for  cholera  fell  from  8-86  to  l-25.t  Cholera  we  know  to  be  very  fre- 
quently water-borne,  and  the  decline  was  due  to  the  marked  improvement 
in  water  supply  during  these  years.  But  this  improvement  in  water 
supply  did  not  prevent  a  marked  rise  in  the  death-rate  from  enteric  fever 
in  the  same  time. 

3.  In  a  report  for  the  County  of  Surrey  in  England,t  2098  cases  of 
enteric  occurred  in  12  years,  without  a  single  case  being  traceable  to  water 
contamination. 

On  the  whole,  then,  water  is  not  so  important  as  used  to  be  thought. 

(h)  In  England,  shellfish,  watercress,  etc.,  are  frequently  grown  in 
places  selected  as  being  well  supplied  by  sewage,  and  these  articles  of  diet 
have  often  been  found  to  produce  small  outbreaks  of  enteric  fever. 

(c)  Milk  is  a  medium  in  which  typhoid  bacilli  will  gi-ow  rapidly  and 
well.  The  contamination  of  a  milk  supply  at  any  point  between  the  cow 
and  the  consumer  is  sure  to  be  followed  by  some  cases  of  enteric  fever. 
The  means  of  spread  of  enteric  which  is  now  recognised  to  be  the  com- 
monest in  India  (and  the  same  factor  was  undoubtedly  the  reason  why 
enteric  was  so  common  during  the  war  in  South  Africa)  is  as  follows : 

A  patient  recovers  from  enteric,  but,  while  he  is  free  from  symptoms 
himself,  he  may  still  continue  to  pass  large  numbers  of  typhoid  bacilli  in 
his  urine  and  f^ces.     This  occurs  in  only  a  small  percentage  of  cases,  but 
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this  small  percentage  may  go  on  infecting  those  around  them  for  several 
years. 

In  one  case  it  was  found  that  a  woman  had  been  passing  typhoid 
bacilli  for  fifteen  years,  and  had  been  infecting  those  around  her  for  all 
that  time.  It  has  been  worked  out  that  20  per  cent,  of  all  typhoid  cases 
have  tA'phoid  bacilli  in  their  urine  after  recovery,  and  that  33  per  cent,  are 
still  passing  tvijhoid  bacilli  two  weeks  after,  and  5  per  cent,  three  months 
after  their  recover}-. 

These  infected  excreta  are  passed  and  allowed  to  remain  in  some  spot 
where  flies  have  free  access  to  them,  or  where  they  rapidly  diy  in  the  sun 
and  are  scattered  by  the  wind.  The  particles  carried  by  the  flies  or  the 
wind  are  deposited  on  food  articles,  milk,  etc.,  and  so  are  a  means  of 
spreading  infection. 

There  seems  to  be  little  doubt  that  in  a  small  outbreak  at  a  farm  at 
Beenup  the  method  of  spread  was  some  such  method  as  this,  and  the  cause 
was  one  of  the  visitors,  who  was  already  in  the  incubation  stage  when  she 
an'ived  at  the  farm,  and  showed  the  early  symptoms  a  day  or  two  before 
she  left. 

I  should  like  to  remind  you  of  the  incubation  period  of  typhoid  fever. 
In  investigating  an  outbreak  of  this  disease  the  first  thing  to  be  inquired 
is,  "  Where  was  this  patient  ten  or  fourteen  days  ago  ?  "  If  the  patient 
had  about  that  time  been  visiting  another  locality,  an  inspection  must 
also  be  made  of  that  other  locality;  and,  indeed,  attention  must  be 
directed  primarily  to  that  locality. 

If  the  patient  has  not  been  away  from  home,  then  the  home  premises 
must  be  inspected  and  two  things  especially  inquired  into,  (1)  the  presence 
in  the  house  of  any  person  wIkj  has  within  two  years  had  enteric ;  (2)  the 
dairy  from  which  the  milk  used  in  the  house  was  obtained. 

Tliese  facts  about  enteric  are  borne  out  by  the  figures  for  three  towns 
in  Germauy  before  and  after  the  introduction  of  a  water  carriage  system 
of  sewerage  : 

Di.'atli- rates  j>er  1,000  front   /'Jnteric. 


•"rankfort 

Before  sevveri 

"fJ 

0-8 

After 

0-24 

Danzig 

.      Hefore 
After 

0-18 

Munich 

.      Before 
Partial 

2-42 
1-33 

Improved 

0-87 

Complete 

()-17 
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Equally  convincing  figures  might  be  f|uoted  from  tiie  experience  of 
Sydney,  N.S.W.  In  Perth,  with  the  introduction  of  the  sewerage  scheme, 
a  similar  decline  in  the  death-rate  from  enteric  fever  is  to  be  looked  for. 

It  is  not  to  be  understood  that  the  water  supply  and  other  means  of 
spread  are  of  no  importance ;  all  that  is  desired  to-night  is  to  draw  vour 
attention  more  especially  to  the  more  important  ways  of  spread. 

Diphtheria. 

There  still  remains  in  the  minds  of  many  people  the  idea  that 
diphtheria  comes  from  bad  drains,  dirty  water,  tanks,  &c. 

Now  diphtheria  bacilli  will  not  live  in  water  for  more  than  a  few 
hours ;  on  the  other  hand,  when  these  bacilli  are  in  the  form  of  a  dr\ 
dust,  they  will  live  in  the  air  of  a  room  for  three  or  four  weeks ;  or  dry 
pieces  of  diphtheritic  membrane  will  live  in  the  air  of  a  room  for  nine 
weeks,  and  are  still  after  that  time  capable  of  producing  the  disease  in 
another  person ;  from  this  circumstance  it  is  obvious  that  infection  can 
take  place  directly  from  one  person  to  another  without  any  intermediate 
life  in  water.  The  air  from  drains  has  never  been  found  to  contain  diph- 
tlieria  bacilh,  and  the  only  way  it  can  act  is  by  producing  a  relaxed  throat, 
on  which  the  diphtheria  bacillus  can  grow  if  it  is  inhaled ;  then  this  effect 
can  only  be  produced  if  sewer  air  is  inhaled  over  a  long  period. 

The  reason  for  any  case  of  diphtheria  is  then  to  be  sought  in  contact 
with  some  other  person  who  has  had  the  disease,  or  who  has  the  bacilli  in 
his  throat.  The  existence  of  carrier  cases,  i.e.,  persons  who  have  the 
bacilli  growing  in  their  throats,  but  have  never  had  the  disease,  is  suffi- 
ciently well  known. 

Again,  let  me  reminil  you  of  the  incubation  period  of  diphtheria,  wliicli 
is  from  two  days  to  a  week ;  so  that  an  inquiry  as  to  the  movements 
of  the  patient  for  a  week  previous  to  the  appearance  of  the  disease  is 
necessary. 

Milk,  in  diphtheria  as  in  enteric  fever,  plays  an  important  part,  ami  an 
inquiry  is  necessary  as  to  the  dairv  from  which  the  faniil\'  (il)tains  its 
milk. 
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CONCKETE. 

Mixing  by  Hand. 

Concrete  should  be  mixed  on  a  strong  wooden  platt'orai,  tirmly  fixed  together 
The  upper  surface  should  be  traversed,  if  necessary,  as  it  should  be  quite  smooth. 

The  platform  should  be  at  least  large  enough  to  permit  of  two  sets  of  men 
being  employed  at  the  same  time :  one  set  to  measure  and  mix,  the  other  set  to 
fill  the  barrows  or  other  receptacles  for  transporting  the  concrete  to  the  place 
where  it  is  to  be  used. 

The  platform  should  be  arranged  so  that  the  mixing  always  takes  place  in  the 
shade,  suitable  covering  being  provided  if  necessary. 

For  measuring  the  aggregate,  a  bottomless  box  is  to  be  provided,  similar  to 
the  one  indicated  on  sketch  A  ;  the  box  to  have  a  depth  of  12  inches,  the  other 


dimensions  to  be  determined  by  the  required  voluiuc.  The  liox  >li()u]d  have  a 
piece  of  hoop-iron  nailed  level  all  round  the  in.side  at  a  height  that  will  give  the 
right  proportion  of  sand  to  stone  or  gravel. 

The  box  resting  on  the  platform  is  to  be  filled  up  to  the  top  of  the  hoop-iron 
with  stone  or  gravel,  then  level  with  the  top  of  the  box  with  sand.  The  box  is 
to  be  lifted  off,  and  on  the  heap  of  stone  or  gravel  and  sand  tin-  contents  of  a 
liag  containing  the  given  weight  of  cement  are  to  be  spread.     The  materials  to 


be  mixed  dry.  Twice  turning  over  is  gem  rally  sullieient  it  llie  men  are  used  to 
the  work,  In'it  it  should  be  noted  that  the  work  of  mixing  is  much  facilitated  by 
one  man  using  a  rake  w  hile  the  other  men  are  shovelling.  The  rake  should  be 
of  the  kind  indicated  bv  sketch  B. 
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It  is  essential  that  the  dry  mixing  should  continue  until  the  whole  mass  of 
the  batch  is  of  a  uniform  colour. 

AVater  is  then  added,  and  the  mixing  is  continued  until  the  mass  is  again  of 
a  uniform  colour. 

There  is  no  aQ\antage  in  specifying  that  the  water  is  to  he  poured  through 
the  rose  of  a  watering  pot.  In  actual  work  the  rose  soon  gets  injured  or  blocked 
up.  and  the  men  pour  the  water  through  the  spout  of  the  pot  without  the  rose, 
and  without  injuring  the  concrete.  The  essential  thing  is  that  the  materials  be 
thorouglily  stirred  while  the  water  is  being  poured. 

The  quantity  of  water  required  for  concrete  waries  within  very  wide  hmits. 
It  depends  on  temperature,  on  the  porosity  of  the  aggregate,  and  on  the  dryness 
of  t  he  aggregate. 

A  good  test  is  to  take  some  of  the  concrete  in  the  hand  and  press  it  tightly 
together.  The  water  should  come  out  freel}-  on  the  surface,  and  on  opening  the 
hand  the  lump  should  retain  its  shape.  In  every  case,  however,  much  more 
water  should  be  used  in  hot  than  in  cold  weather. 

It  is  desirable  when  concrete  is  mixed  b\'  hand  that  it  should  be  mixed  in 
small  batches  at  a  time. 

lOU  lbs.  weight  of  cement  is  a  very  convenient  unit  for  each  batch. 

Such  a  batch  is  more  easily  manipulated,  and  the  different  stages  of  dry  and 
wet  mixing  more  easily  fixed  than  is  the  case  when  large  quantities  are  used. 
Machink  Mixins. 

When  the  concrete  is  mixed  by  machines,  it  is  preferable  to  use  a  machine 
of  the  paddle  type  with  an  open  top,  because  with  such  a  machine  the  man 
working  it  easily  controls  the  different  stages  during  the  mixing. 

The  materials  must  be  as  accurately  measured  before  being  filled  into 
machines  as  in  hand  mixing. 


HUNG   KONG. 

His  Excellency  the  Governor,  who  was  accompanied  by  Lady  Lugard,  pre- 
sided at  the  distribution  of  certificates  of  the  Hong  Kong  Branch  of  The  Eoyal 
Sanitarv  Institute,  held  in  the  City  Hall  on  February  .5th.  There  were  present 
also  Hon.  Dr.  J.  :M.  Atkinson,  President  of  the  Hongkong  Branch,  Mr.  Kalphs, 
Secretary,  Hon.  Mr.  W.  Chatham,  Dr.  F.  Clark,  Mr.  T.  Perkins,  Mr.  A.  H.  Ough, 
and  Mr.  A.  J.  Brackenbury.    Dr.  Atkisso.v,  in  opening  the  proceedings,  said  :— 

Your  Excellency,  Gentlemen, — As  chairman  of  the  Board  of  Examiners  I 
thought  it  would  prove  of  interest  to  review  the  work  accomplished  by  the  local 
branch  of  The  Eoyal  Sanitary  Institute  since  its  formation  five  years  ago.  The 
first  lecture  in  connection  with  this  movement  was  given  at  Queen's  College  on 
the  1:5th  Januarv,  1903.  Since  then  a  regular  winter  course  has  been  held ;  up 
to  the  end  of  .Tanuarv  209  lectures  have  been  delivered,  the  attendants  at  which 
numbered  3,441,  giving  an  average  or  lf!-46  per  lecture.  In  addition  to  the 
lectures  many  practical  demonstrations  have  been  given. 

The  practical  sanitary  science  examination  is  intended  for  those  who  have  no 
intenti(m  of  becoming  sanitary  officers,  yet  desire  to  obtain  from  the  Institute  a 
certiKcate  indicating  their  knowledge  of  sanitary  science.  Number  of  Examina- 
tions held,  5  ;  total  number  of  Candidates,  21  ;  total  number  successful,  HI ; 
percentage  of  passes,  47"61. 
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Sanitary  Inspectors"  Examination.  With  reference  to  this  Examination  a 
practical  as  well  as  a  theoretical  knowledge  with  the  subjects  set  out  in  the 
syllabus  is  required,  and  the  Local  Government  Board,  London,  accept  this 
certificate  as  evidence  that  the  person  possessing  it  is  qualified  for  the  office  of 
Inspector  of  Nuisances  in  any  urban  or  rural  district  outside  London ;  it  is  also 
recognised  by  the  Local  Government  Board,  Edinburgh,  and  the  similar  institu- 
tion in  Dublin. 

In  all  there  ha\e  been  39  candidates,  20  of  whom  were  successfiil,  a  per- 
centage of  66'6  passes.  The  number  of  candidates  examined  by  The  Royal 
Sanitary  Institute  at  London  in  1901!  is  992;  number  of  passed,  481.  1907 
returns  are  not  to  hand.*  The  following  officers  of  the  Sanitary  Department 
passed  the  Examination  for  Inspector  of  Xuisances  during  leave  of  absence  in 
England: — .Messrs.  L.  E.  Brett,  F.  Fisher,  E.  Allen,  and  H.  J.  Knight;  so  that 
out  of  a  staff  of  30  European  Inspectors  19  now  hold  these  diplomas.  The 
Government,  in  order  to  encourage  the  Inspectors  obtaining  these  certificates, 
refund  the  fees  of  the  successful  candidates ;  and,  next  to  a  knowledge  of 
Chinese  Colloquial,  in  considering  the  question  of  promotion  froui  one  class  to 
another,  priority  is  given  to  those  who  possess  the  certificate.  The  local  branch 
is  now  established  in  a  suitable  room  at  7,  Beaeonsfield  Arcade,  where  members 
can  study.  It  is  here  that  the  lectures  are  given,  and  we  have  the  nucleus  of 
a  library  there.  Another  important  fact  is  that  it  is  now  self-supporting. 
Generally  speaking  the  work  of  the  Institute  has  been  well  supported,  and  the 
local  branch  has  done  good  work,  judging  by  the  fact  that  ;i6  certificates  have 
been  gained  since  the  starting  of  the  movement.  Mr.  Carter  is  still  the  life  and 
soul  of  the  branch  ;  he  has  all  along  had  the  interests  of  tiie  branch  at  heart  and 
has  done  all  in  his  jiower  to  foster  it.  Our  thanks  are  due  espeeiallj'  to  hiui 
and  also  to  our  local  Secretary,  Mr.  Ralphs. 

His  ExcEi.i.ENfv,  at  the  conclusion  of  the  presentation,  said— Ladies  and 
gentlemen,  it  is  some  years  now  since  certilicatis  which  have  been  won  by 
students  of  the  Hongkong  Branch  of  The  Royal  Sanitary  Institute  have  been 
distributed  publicly.  The  last  occasion  wiis,  1  think,  in  1904,  and  on  that 
occasion  my  predecessor  made  a  long  speech,  in  whicii  he  told  you  generally  of  the 
objects  of  the  institution  and  the  work  which  had  been  done.  The  Board  was 
instituted  in  19u:<  on  tlie  suggestion  of  .Mr.  Carter,  and  it  took  shape  owing  to 
the  energy  and  organising  ability  of  its  president,  Dr.  Atkinson,  and  of  various 
other  members  of  the  Body  of  Examiners,  many  of  whom  are  still  on  the 
Board.  I  think  that  the  value  of  an  institution  like  this,  affiliated  to  a  great 
institution  in  England,  is  immense.  Tlie  certilicati>s  can  hi'  obtained  here,  and 
are  recognised  throughout  the  British  Kin]iire.  ami  they  can  be  obtained  without 
the  expensi'  of  a  voyage  home  and  without  the  cost  of  tuition  in  England. 
They  can  be  obtained  in  their  leisure  hours  of  the  evening  by  the  men  who 
are  still  doing  their  work  and  earning  their  salaries.  These  are  very  great 
advantages.  The  Hongkong  I5ranch,  too,  has  led  the  way  iti  ado])ting  timt 
great  principle  of  aiHIiation  witii  institutions  in  England,  whicli  1  think  is  of 
immense  advantage  to  the  Colonies,  and  of  wiiich  1  should  like  myself  to  see  the 
Colonies  take  much  more  advantage.  It  is  the  principle  which  underlies  the 
Oxford    Local    Kxamiiiations    which    we    liave   in  our  schools  here;    it   is   the 
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principle  upon  which  the  Hongkong  College  of  Medicine  intends  to  frame  its 
future  ;  and  it  is,  as  Dr.  Atkinson  said,  the  principle  which  I  hope  will  find 
still  further  expression  in  the  Hongkong  University  of  the  future.  The 
Sanitary  Department  of  the  Government  ahsorbs  a  great  deal  of  the  revenue  of 
the  Colony,  and  consequently  has  a  very  considerable  staff,  and  there  are 
architects,  builders,  and  others  in  the  Colony  who  also  require  certificated 
engineers,  and  the  number  of  these  appointments  offers  inducements  to  can- 
didates to  come  and  learn,  and  obtain  certificates  at  this  branch  of  The  Eoyal 
Sanitary  Institute.  I  think,  therefore,  that  the  governing  body  of  the  Board 
of  Examiners  of  the  Hongkong  Branch  may  feel  that  they  are  rendering  a 
great  public  benefit  to  the  Colony,  and  our  thanks  are  niost  heartily  due  to 
the  body  of  gentlemen  who  give  their  time  and  thought  gratuitously,  without 
any  remuneration,  to  conducting  these  lectures  day  by  day  on  these  difficult 
subjects. 

When  I  look,  as  I  did  just  now,  at  this  syllabus  of  lectures,  the  different 
themes  of  the  lecturers  appear  to  me  to  be  so  practical  and  so  sound  that 
I  honestly  wish  I  bad  the  time  myself  to  be  admitted  and  to  come  and  learn 
some  of  these  things,  and  endeavour  to  obtain  a  certificate  ("applause).  I  will 
not  speak  now  on  the  necessity  of  encouraging  sanitation  in  Hongkong ;  I  will 
not  give  you  a  discourse  on  the  lessons  to  be  learned  from  the  great  outbreak 
of  plague  or  of  the  great  value  of  having  an  object  lesson  here  in  Hongkong 
for  China.  All  these  are  great  subjects,  but  they  have  gro«n  somewhat  hack- 
neyed and  you  have  heard  them  discussed  by  speakers  who  have  more  fluency 
than  I  have.  I  will  only  refer  briefly  to  the  labours  of  the  Sanitary  Commission 
who  have  spent  their  private  time  and  laid  this  Colony  under  a  great  debt  of 
gratitude.  You  have  heard,  no  doubt,  a  great  deal  of  discussion  on  their  report, 
and  you  are  hkely  to  hear  a  great  deal  more  within  the  next  week  or  two.  I  will 
say  to  these  gentlemen  I  have  just  bad  the  honour  and  pleasure  of  presenting  with 
these  certificates,  that  in  their  greater  wealth  of  sanitary  knowledge  they 
should  not  lose  sight  of  the  saving  grace  of  common  sense.  I  think  that 
sensible  toleration  is  the  most  valuable  sense  a  man  can  have ;  our  ideals  are 
good,  but  not  always  easy  to  realise.  By  the  exercise  of  common  sense,  tact,  a 
little  give  and  take,  men  may  often  achieve  results  that  are  more  valuable  than 
all  the  rules  of  the  text  book's,  Tou  may  obtain  these  results  without  wounding 
the  prejudices  of  others.  It  is  your  business  here  to  endeavour  to  impress  upon 
the  Chinese  community  the  value  of  sanitation,  and  to  try  to  get  them  to 
work  with  us,  and  not  against  us.  We  wish  to  make  the  Chinese  gentlemen 
of  intelligence  and  standing  co-operate  with  us  in  our  work  of  sanitation. 
"We  wash  to  get  them  to  show  us  the  right  way  to  put  a  stop,  for  instance,  to 
the  abandoning  of  bodies  in  our  public  streets.  I  had,  a  day  or  two  ago,  a 
return  made  of  the  number  of  bodies  abandoned  within  the  13  preceding  days. 
The  number  was  38,  and  out  of  that  about  one  half  bad  died  of  infectious 
diseases.  That  is  a  standing  reproach  to  this  Colony,  and  I  am  convinced  we 
shall  never  succeed  in  putting  a  stop  to  it  until  we  get  the  co-operation  of  the 
Chinese,  and  get  them  to  show  us  how  we  can  stop  this  thing  without  wound- 
ing their  prejudices  and  violating  the  sanctity  of  domestic  Ufe.  That  is  why  I 
say  to  you  that  I  hope  those  who  have  gained  all  the  technical  knowledge  which 
is  represented  by  these  certificates  will  bear  in  mind  that  a  very  great  deal  can 
be  done  by  tact  and  common  sense  in  their  dealings  with  those  on  whom  they 
have  to  impress  the  primary  laws  of  sanitation. 
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TASMANIA. 

A  very  complete  course  o£  Instruction  has  been  arranged  at  tbe  Technical 
School  in  Hobart  Town,  Tasmania,  for  the  preparation  of  candidates  for  the 
local  Examinations  of  The  Eoyal  Sanitary  Institute.  The  course  consists  of 
twenty-four  lectures,  covering  all  the  subjects  that  come  within  the  duties  of  an 
Inspector.  Following  each  lecture  as  closely  as  possible  a  practical  demonstra- 
tion or  visit  is  arranged,  to  illustrate  the  carrying  out  in  practice  of  the  work  or 
duties  to  which  the  subject  of  the  lecture  is  related.  The  lecturers  are  Dr. 
Elkington,  the  Chief  Health  Officer ;  Dr.  T.  Gregory  Sprott,  the  Port  Health 
Officer ;  Mr.  Allan  Walker,  Architect,  v  ho  are  members  of  the  Board  of  E.\- 
aminers  ;  and  Mr.  Wadsworth.  The  course  occupies  seven  months,  and  towards 
the  end  there  is  a  practice  Examination  as  a  preliminary  to  the  Examination  of 
the  Institute,  which  is  arranged  to  be  held  in  Tasmania  in  October. 


WESTERN   AUSTRALIA. 

The  Institute's  Board  of  Examiners  for  Western  Australia  arranged  an 
extensive  Course  of  Lectures  at  the  Technical  Schools,  Perth.  The  Course  was 
divided  into  four  parts,  suitable  for  the  several  examinations  held  by  The  Royal 
Sanitary  Institute. 

Part  I.     On  Hygiene  and  Sanitation,  consisting  of  24  Lectures. 

Part  II.     On  Meat  and  Food  Inspection,  consisting  of  24  Lectures. 

Part  III.     In  Sanitary  Science,  consisting  of  24  Lectures. 

Part  IV.  In  General  Hygiene  and  Sanitation,  for  members  of  Local  Boards 
of  Health,  Schoolmasters,  Secretaries  of  Local  Boards,  and  others 
interested.     This  Part  consists  of  12  Lectures. 

The  various  parts  ran  concurrently ;  tlie  whole  Course  covering  a  period  of 
six  months.  Arrangements  were  made  for  practical  demonstrations  and  inspec- 
tions of  various  works,  and  the  Board  are  to  be  congratulated  on  the  comprehen- 
sive syllabus  drawn  up. 


NOTES    ON    LEGISLATION    AND    LAW   CASES. 

These  Notes  are  copied  by  permission  from  The  Law  Reports  published  by 
The  Incorporatea  Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the 
Library  of  the  Institute. 


LANDLORD  AND  TEKA'NT.—lnsaiiUarj/  house— Claim  by  wife  and  children 
for  damages  for  typhoid  fever  caused  hy  defective  draiiis. 

The  House  affirmed  the  decision  of  the  First  Division  of  the  Ct.  of  Sess., 
(1908)  Sess.  Cas.  475,  and  dismissed  the  appeal,  holding  that  the  appellants — 
the  wife  and  children  of  the  tenant  not  being  parties  to  the  contract  of  lease — 
had  no  claim  for  damages. 

Camebon  V  Young.    ILL.  (So.)  (1908)  W.N.  61. 
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SEWERS. — Damage  caused  by  exercise  of  statutory  powers — Fuhlic  Health  Act, 
1875  (38  6,-  39   Vict.  c.  55),  s.  308— Sewers. 

The  respondents,  acting  under  powers  conferred  by  the  Public  Health  Act, 
1875,  constructed  an  intercepting  sewer,  a  pumping  station,  a  sewage  reservoir, 
and  an  outfall  sewer,  which  were  integral  parts  of,  and  together  formed,  one 
scheme  of  sewerage.  The  sewers  were  in  part  constructed  on  land  the  property 
of  the  claimant ;  the  pumping  station  and  the  reservoir  were  constructed  on  land 
the  property  of  other  persons.  The  present  value  of  certain  portions  of  the 
claimant's  land  which  were  in  proximity  to  the  pumping  station  and  reservoir 
was  depreciated  by  reason  of  the  contemplated  user  of  that  station  and  reservoir 
for  sewage  purposes  : — 

Held,  that  as  the  acts  of  user,  the  contemplation  of  which  caused  the  depre- 
ciation, would  be  done  on  land  not  the  property  of  the  claimant,  the  damage . 
was  not  sustained  "  by  reason  of  the  exercise  of  the  powers "  of  the  Public 
Health  Act  within  the  meaning  of  s.  .308  of  that  Act,  and  consequently  that  the 
claimant  was  not  entitled  to  any  compensation  under  that  Act  in  respect  of  that 
depreciation. 

Judgment  of  Bigham  J.,  (1907)  1  K.B.  14,  affirmed. 

HOKTON  V.  COLWYN  BaT  AND  CoLWTN  UeBAN  DiSTEICT  COUNCIL.      C.A.  327. 

1  K.B.  March  1908. 

SEWERS. — Adjoining  Houses — Single  Private  Drain — Entry  hy  Local  Authority 
upon  Ground  of  one  House — Examination  of  Drain — Notice  to  Occujiier  of 
Adjoining  House — Recovery  of  apportioned  Part  of  Expenses  in  relaying 
Drain— Public  Health  Act,  1875  (38  ^  39  Vict.  c.  55),  s.  41. 
The  drainage  of  two  adjoining  houses  was  carried  into  a  public  sewer  by  a 
single   private   drain.      The   sanitary   inspector   of   the   appellants    (the   local 
authority),  on  the  application  of  the  occupier  of  one  of  the  houses,  applied  the 
smoke  test  to  the  drains  of  that  house  and  found  that  something  was  wrong. 
The  appellants  subsequently  served  a  notice  on  the  respondent,  the  owner  of  the 
adjoining  house,  requiring  him,  in  conjunction  with  the  owners  of  the  house 
where  the  smoke  test  had  been  applied,  to  take  up  and  relay  the  drain  within 
one  month.     The  work  not  having  been  done,  the  appellants  did  it,  and  appor- 
tioned the  costs  in  respect  of   the  respondent's  house   at   £23  9s.  2d.      The 
appellants  had  given  no  notice  under  the  first  part  of  s.  41  of  the  Public  Health 
Act,  1875,  to  the  occupier  of  the  respondent's  house  of  their  intention  to  enter 
the  house  where  they  applied  the  smoke  test  and  examine  the  drain,  and  no 
evidence  of  emergency  was  given.     The  respondent  did  not  pay  the  £23  9s.  2d. 

On  a  complaint  preferred  by  the  appellants  against  the  respondent  that  the 
£23  9s.  2d.  had  not  been  paid  :— 

Held,  that  the  twenty-four  hours'  notice  to  the  occupier  of  the  respondent's 
house  of  the  intention  of  the  appellants  to  enter  the  house  where  the  smoke 
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test  was  applied  and  examine  the  drain  was  not  a  condition  precedent  to  the 
right  of  the  appellants  to  recover  the  apportioned  expenses  from  the  respondent, 
inasmuch  as  the  object  of  the  twenty-four  hours'  notice  required  by  the  first 
part  of  s.  41  of  the  Public  Health  Act,  1875,  is  to  enable  the  surveyor  to  enter 
when  his  entry,  but  for  that  notice,  would  be  a  trespass.  The  notice  is  not  to 
enable  the  owner,  who  might  ultimately  be  liable,  to  come  and  see  the  result  of 
opening  the  drain,  inasmuch  as  it  is  not  to  the  owner  it  has  to  be  given,  but  to 
the  occupier. 

Beomley  Coepokation  v.  Ciieshibe.     Div.  Ct.  6SU.     1  K.B.,  April,  1908. 

SEWERS. — Drain  or  Sewer — Kuisance — ^'Intimation''  Notice — Service  on  person 
not  liahle — Conqndsion — Recorerij  of  e.rjiense  of  ahatimj  nuisa  ce. 

A  nuisance  having  arisen  from  the  obstruction  of  a  pipe  which  carried  off 
the  drainage  from  the  plaintiffs'  premises,  the  defendants'  sanitary  inspector 
served  on  the  plaintiffs  an  '■  intimation "  notice  under  the  Public  Health 
(London)  Act,  1S9I,  requiring  them  to  abate  the  nuisance.  The  plaintiffs  con- 
tended, and  it  was  the  fact,  that  the  pipe  was  a  se«er,  and  therefore  repairable, 
not  by  them,  but  by  the  defendants  ;  but  the  plaintiffs  did  the  work  necessary 
to  abate  the  nuisance  under  protest,  and  sued  the  defendants  to  recover  the 
expense  incurred  hj  them  under  compulsion  which  the  defendants  were  com- 
pellable to  pay : 

Ueld,  that  the  plaintiffs  were  entitled  to  recover. 

Oliver  V.  Camherivell  Boroiitjh  Council,  (1904)  68  J. P.  165,  distinguished. 

Wilson's  Music  &  General  Peintixg  Co.  v.  FiNSitrRV  PoKoron  CovxciL, 
Channel,  J.  (1908)  1  K.B.  A])ril  190S.     5Ki. 

WATEE.  —  Mines — SupjiuH —  Waleruorts —  W'vihiiijs     uilhin    -iO    yards  — 

Worhiwis  outside  J/O   yards — Wateiucrks   Clavses  Act,   18^7   (10  ^-   11 

Vict.  c.  17). 

The  House  affirmed  the  decision  of  the  C.A.,  (1906)  2  Ch.  564,  holding  that 

the  appellants  ought  to  be  restrained  from  mining  so  as  to  damage  the  respondents' 

land,  of  which  the  latter  owned  the  surface  only,  within  a  belt  of  40  yards,  also 

the  land  of  which  the  respondents  owned   both  the  surface  and  the  minerals 

outside  a  belt  of  40  yards. 

New  Moss  Collieky,  Ltd.,  v.  MAN(iji(-Tnt  CoiiKiiiA'iioN.  H.L.  (E) 
(1908)  W.X.  61. 
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JOURNAL 

OF 

The  royal  sanitary  INSTITUTE 

THE    INSPECTION    OF    DAIRIES    AND 
COWSHEDS. 

By    T.   ^W.    H.    G-ARSTANGf.    Ml. A...     Mi.R.C.S.,    D.P.H.. 

Medical  Officer  of  Health,  BiicUow  R.D.C.,  etc. 
(member.) 

Read  at  Sessional  Meeting,    Shrewsbury,    May  23rd,    1908. 


IASiSU^IE  that  tliere  is  nothing  to  be  said  about  inspection  apart 
from  the  character  and  conditions  of  the  matters  or  thinrrs  inspected. 
My  subject  is  therefore  really  "Conditions  in  Dairies  and  Cowsheds  which 
we  seek  to  obtain  by  Inspection." 

In  the  course  of  my  duties  I  have  been  inspecting  cowsheds  for 
thirteen  years ;  and  have  about  eight  hundred  in  my  districts.  Thirteen 
years  ago,  although  the  Dairies  Order  (1885  and  1886)  had  been  passed, 
regulations  had  not  been  made.  I  can  therefore  trace  improvements 
from  the  commencement  of  the  work  of  inspection ;  and  with  sufficient 
material  for  my  paper  within  my  own  experience,  I  propose  to  confine 
myself  within  its  limits. 

I  nmst  mention  here  the  risk  wliich  an  inspector  runs  if  he  is  bold 
enough  to  interfere  witli  the  property  of  a  member  of  the  Sanitary 
authority  which  he  serves.  I  myself  was  refused  re-appointment  by  a 
rural  district  council  because  I  proposed  to  carry  out  cowshed  inspection. 
It  is  nine  years  ago,  and  can  be  referred  to  now  without  personal  bitter- 
ness ;  but  I  have  never  since  lost  an  opportunity  of  advocating  tlie  great 
desirability  of  security  of  tenure  (during  efficiency  and  good  behaviour  of 
course  understood)  for  all  officers  who  are  at  present  subject  to  jieriodical 
re-appointment,  and  so  are  at  the  mercy  of  interested  and  hostile  indi- 
viduals. 

I  have  no  experience  of  cowsheds  in  large  towns.  Mine  are  all  in 
country  districts,  and  the  cows  are  turned  out  for  four,  five,  or  six  months 
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in  the  vear,  and  probably  for  watering  also  twice  a  day  during  even  the 
winter  months.  On  the  bleak  hillsides  of  Biddidph  strong  winds  blow, 
and  occupiers  assure  me  that  then"  problem  is  to  prevent  excess  of  "  venti- 
lation." The  cowsheds  also  range  from  stone  or  brick-built  sheds,  more  or 
less  lighted,  ventilated,  and  ch'ained,  with  a  capacity  of  from  six  to  fifty 
cows,  to  wooden  or  galvanized  iron  structures,  often  without  those 
features,  and  with  a  capacity  for  one,  two,  or  three  cows.  I  find  it 
impossible  therefore  to  dogmatise,  even  as  to  minimum  requirements,  and 
am  accustomed  to  treat  each  case  on  its  merits. 

The  Dairies  Order  requires  registration  of  all  milk-sellers,  with  certain 
specified  exemptions.  There  is  a  very  prevalent  idea  that  this  exemption 
extends  to  all  the  requirements  of  the  Order.  In  my  largest  district  this 
new  has  been  held  ;  and  I  can  show  two  contiguous  farms,  on  one  of 
which  the  cowsheds  are  inspected  and  are  being  gradually  improved, 
because  the  occupier  sells  his  milk ;  on  the  other  nothing  is  done  because 
the  occupier  makes  butter  and  cheese,  and  does  not  sell  his  milk  as  such. 
And  this  is  not  a  solitary  instance,  but  is  of  common  occurrence.  There 
is  evidently  a  screw  loose  here.  There  is  no  guarantee  that  a  man  who 
makes  butter  or  cheese  at  one  time  may  not  sell  milk  at  another;  or,  at  all 
events,  that  if  one  tenant  makes  butter  or  cheese,  a  succeeding  tenant 
may  not  sell  milk.  There  is  also  another  important  consideration:  on 
country  farms  a  certain  amount  of  young  stock  is  reared,  and  sometimes 
the  accommodation  for  it  is  very  unsatisfactory ;  yet,  because  it  is  not 
milk-producing,  it  is  held  to  be  outside  our  power  of  interference.  It  is 
hardly  necessary  to  point  out  that  seeds  of  disease  may  thus  be  early  sown, 
and  may  affect  the  health  of  the  animals  when  the}-  reach  the  repro- 
ductive and  milk-yielding  age.  Eight  years  ago  we  asked  the  Local 
Government  Hoard  for  a  ruling  on  this  point.  We  were  informed  in 
reply  that  it  was  not  the  function  of  the  Local  Government  Boaixl  to 
interpret  the  Order ;  and  a  very  guarded  opinion  was  given,  as  I  read 
the  letter,  tliat  the  exemption  was  limited  to  registration  ;  but  in  spite  of 
this,  my  Authority  accepted  the  view  of  some  of  its  members  that  the 
Order  was  intended  for  the  protection  of  the  public  milk  supply,  and 
therefore  could  have  no  reference  to  any  animals  or  their  conditions  of 
lunising,  which  did  not  contribute  to  such  milk  su|)])ly.  I  am  a  ])aid 
servant  and  subject  to  annual  re-appointment.  With  my  experience  of 
the  loss  of  one  appointment,  can  you  ex))ect  me  to  quarrel  with  another 
authority  over  the  interpretution  of  a  clause  in  the  Dairies  Order,  on 
which  the  Local  Government  Board  itself  declines  to  give  an  authorita- 
tive ruling? 
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The  Order  requires  the  lighting,  ventiiiition,  air-space,  cleansing, 
drainage,  and  water  supply  to  be  such  as  are  necessary  or  proper  for  the 
health  of  the  cattle,  the  cleanliness  of  the  vessels,  and  the  protection  of 
the  milk. 

1.  Lighting.  AVhat  is  efficient  lighting  '  I  suggest,  such  as  enables 
every  part  of  the  shed  to  be  inspected  without  difficulty.  Some  authorities 
say  one-thirtieth  of  the  floor  space,  which  would  frequently  mean  rather 
less  than  two  square  feet  per  cow.  Other  authorities  ask  for  three  square 
feet  per  cow.  My  experience  is  that  a  great  deal  depends  on  the  position 
of  the  windows,  and  the  kind  of  glass  of  which  they  are  made.  I  know 
a  shed  which  is  insufficiently  lighted,  though  with  a  theoretically  good 
window  area,  because  all  the  windows  are  in  one  wall  behind  the  cows, 
and  the  glass  is  not  clear.  I  know  another  which  is  well  lighted,  though 
with  smaller  window  area,  because  half  the  windows  are  in  the  roof,  and 
all  are  of  clear  glass. 

Many  farmers  have  inherited  an  idea  that  cows  gire  more  milk  if  kept 
in  the  dark ;  hence  the  common  experience  of  old  cowsheds  without  any 
windows  at  all,  and  the  difficulty  of  inducing  the  occupier  to  join  in  a 
demand  for  light  addressed  to  the  owner. 

2.  Ventilation  ;  and  3,  Air  space.  These  must  be  considered  together, 
because  they  are  interdependent.  The  more  perfect  the  ventilation,  the 
less  (of  course,  within  limits)  need  be  the  cubic  capacity. 

An  old  shed  will  have  no  inlet  ventilator  save  the  top  half  of  the 
door,  and,  unless  by  accident,  no  outlet.  The  first  ventilator  invented 
was  the  inlet  made  by  omitting  a  brick,  or  bricks,  from  the  wall.  These 
apertures  will  always  be  found  stuffed  with  hay.  The  next  was  the 
"  hit-and-miss  "  wooden  shutter.  This  will  be  found  caked  up  with  dust 
and  cobwebs,  showing  that  it  is  not  used.  The  next  is  a  small  fraction  of 
a  window  swinging  on  a  central  pivot.  Even  these  are  not  freely  used, 
because  the  lower  aperture  admits  a  stream  of  cold  air  directly  on  to  the 
cows'  hindquarters.  This  defect  is  capable  of  easy  remedy.  If  the  pivot 
be  removed  and  hinges  substituted  at  the  bottom  of  the  movable  sash, 
allowing  the  upper  part  to  fall  inwards  (from  30°  to  45'),  and  a  triangular 
board  be  fixed  at  each  side,  the  whole  of  the  incoming  air  will  be  directed 
upwards,  and  will  not  strike  upon  the  cattle.  This  may  seem  a  trivial 
point,  but  it  is  so  important  in  the  cowshed  that  it  often  makes  the 
difference  between  the  willingness  or  unwillingness  of  the  farmer  to  allow 
his  windows  to  be  opened. 

I  am  not  satisfied  with  any  of  these  devices.  It  is  necessary  to  have 
independent  inlet  ventilators  permanently  open.    The  best  plan  is  to  bring 
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tlie  roof,  on  the  rafters,  just  over  and  beyond  the  outside  walls,  and  to 
leave  the  space  permanently  open  where  the  rafters  rest  upon  the  wall- 
plate,  or  wall.  Another  good  plan  is  to  insert  a  sufficient  number  of 
i-oumion  drain-tiles  through  the  walls,  with  of  coui-se  an  upward  slant 
from  without  inwards. 

But  it  will  be  found,  with  any  of  these  plans,  that  ventilation  is  not 
effected  unless  there  be  also  adequate  outlet  ventilators.  These  are  best 
formed  by  louvred  shafts  projecting  above  the  ridge  of  the  roof.  If  there 
be  a  hay-store  over  the  cowshed  (as  there  nearly  always  is  in  old  buildings), 
a  wooden  shaft  must  be  built  between  the  ceiling  of  the  cowshed  and  the 
roof  of  the  building.  It  is  also  true  conversely  that  outlet  shafts  will  not 
secure  ventilation  unless  there  be  inlets.  This  is  apparently  a  small 
point,  but  of  great  importance. 

I  went  to  measure  a  shed  a  fortnight  ago,  for  the  purposes  of  this 
paper.  It  has  standings  for  36  cows  in  two  rows.  It  is  ()2  feet  long 
by  34  broad,  or  2,108  square  feet  (58*5  square  feet  per  cow),  and  the 
height  varies  from  8  feet  (!  inches  at  the  eaves  to  16  feet  at  the  ridge, 
giving  about  700  cubic  feet  per  cow.  Two  opposite  dooi-s  and  four 
Nvindows  were  open,  and  yet  ventilation  was  imj>erfect.  There  were  no 
outlets.  Another  shed  recently  visited  has  good  outlet  shafts,  but  no 
inlets  except  door  and  windows.  When  these  have  been  closed  during  a 
night,  the  condition  of  the  shed  in  the  early  morning  is  simply  lamentable, 
in  spite  of  free  outlets. 

I  am  not  going  to  pin  myself  down  to  figures,  so  much  depends  on  the 
situation  of  the  shed  and  its  accessibility  to  the  jirevailing  winds ;  but  in 
the  open  country  600  cubic  ft.  per  cow  is  ample,  if  the  ventilation  bo 
I'ight,  More  simply  lowers  temperature  without  increasing  purity ;  and 
I  believe  it  is  a  fact  accepted  by  many  authorities  that  a  temperature 
of  .")8^  to  fiO°  is  desirable,  although,  on  the  other  hand,  it  has  been 
recently  stated  that  cows  give  mow  milk  when  turned  out  a  part  of  the 
day  all  through  the  winter. 

Theoretical  calculations  have  given  from  2."i  up  to  .")4  scpiare  inches 
)>er  cow  as  the  necessary  area  of  the  inlets.  I  do  not  myself  attach  much 
importance  to  these  arithmetical  exercises.  An  officer  of  the  Local 
(Jovernment  Board  informs  me  that  11.')  square  inches  per  standing  was 
the  actual  result  obtained  from  measurements  of  about  100  sheds  in 
various  parts  of  the  country. 

4.  Cleansing.  This  is  a  difficulty.  It  includes  the  free  use  of  water 
and  the  structure  of  the  shed,  which  will  be  considered  separately ;  the 
use  of  the  currv-comb  and   bi-ush,  which  verv  few  farmers  in  mv  district 
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are  willing  to  admit ;  and  washing  the  udders  and  teats,  which  no  farmer, 
so  far  as  I  know,  has  vet  arrived  at.  It  includes  the  steaming,  or  other 
effectual  cleansing,  of  all  the  milk-cans  and  vessels,  the  cleanliness  of 
the  milk-store,  the  protection  of  the  stored  milk  from  dust,  and  the  pro- 
hibition of  the  use  of  the  milk-store  for  other  purposes,  such  as  a 
larder,  a  scullery,  or  a  washhouse.  The  smaller  the  establishment  the 
more  faults  are  found.  The  worst  is  the  case  of  the  cottager  keeping  a 
single  cow,  with  nobody  to  look  after  it  but  the  wife  in  the  intervals  of 
other  duties,  or  a  child  during  the  hours  not  spent  at  school.  The  better 
conditions  are  found  on  the  larger  fanns,  because  hands  will  be  employed 
for  this  special  duty,  and  the  quantity  of  milk  to  be  dealt  with  will  necessi- 
tate, for  simple  commercial  reasons,  the  provision  of  sufficient  apparatus 
and  cou\eniences. 

Cleansing  also  includes  lime-washing ;  on  which  there  are  two  points 
to  note.  Many  people  limewash  in  May  and  October,  and  no  more. 
The  walls  get  into  a  condition  of  filth  \\hich  is  indescribable,  and  remain 
so  from  November  to  May.  This  applies  mainly  to  sheds  with  insufficient 
depth  behind  the  cattle,  and  these  are  very  common.  Some  people  use 
tar  instead  of  lime,  for  a  height  of  3  to  4  feet  from  the  floor.  This  is  a 
mere  attempt  to  conceal  the  dirty  state  of  the  wall,  and  should  be  iov- 
bidden. 

5.  Drainage.  This  also  is  commonly  a  difficulty.  No  sewers  are 
available,  and  the  drains  are  primitive.  Sometimes  they  lead,  more  or 
less  directly,  to  the  pit  from  which  the  cattle  drink.  In  any  case  the 
drainage  has  to  be  disposed  of  on  the  premises ;  and  the  results  are 
scarcely  ever  satisfactory.  It  is  difficult  enough  to  obtain  drainage,  satis- 
factory to  a  modest  scale  of  requirement,  in  the  case  of  an  isolated  country 
mansion ;  it  is  hopeless  to  expect  it  for  a  cowshed.  I  do  not  mean  that  it 
is  impossible  so  design  it,  or  to  carry  it  out ;  but  that  it  is  difficult  to  get  a 
country  authority  to  insist  upon  it. 

The  Dairies  Order  is  adoptive  only ;  and  even  when  it  has  been 
adopted,  there  is  nothing  to  compel  an  authority  to  enforce  it.  An  officer 
serving  an  unwilling  authority  is  helpless.  If  the  milk  supply  is  to  be 
really  safeguarded,  it  would  appear  necessary  to  have  some  superior 
authority,  able  to  put  pressure  on  the  local  authority. 

Large  towns  like  Manchester  and  Liverpool  have  obtained  various 
additional  powers  in  their  private  Acts.  Thus  they  can  follow  up  a 
sample  of  tuberculous  milk  to  the  farm  which  supplied  it,  however  distant ; 
they  can  examine  the  cattle,  and  find  the  diseased  animal ;  and  they  can 
compel  the  farmer  to  comply  with  their  requirements,  on  pain  of  having 


2;")0  Inspection  of  Dairies  and  Cowsheds. 

his  milk  supply  prohibited.  More  has  been  done  in  this  way,  indirectly, 
to  convince  the  farmer  that  cleanliness  v^ill  pay,  than  by  any  direct  action 
by  local  authorities. 

6.  Water  supply.  This  is  perhaps  the  most  important  detail ;  it  is 
certainly  the  most  difficult  to  deal  with.  The  cattle  have  to  be  turned 
out  to  drink  at  a  pond  or  ditch  possibly  sewage-polluted.  If  a  pure 
water  supply  does  not  exist  on  the  farm  (for  often  the  well  which  supplies 
the  house  is  not  above  suspicion),  and  no  public  supply  is  within  reach,  it 
is  beyond  my  power  to  suggest  a  solution  of  the  difficulty.  I  have  one 
farm  where  rain-water  is  stored  in  large  tanks  which  feed  a  small  cistern 
fitted  with  a  ball-tap  which  automatically  supplies  a  small  drinking  trough 
in  each  stamling ;  this  is  the  only  case  I  know,  and  even  here  there  are 
doubts  as  to  the  quality  of  the  stored  I'ain-water,  collected  as  it  is  off 
dii-ty  roofs.  One  authority  has  stated  that  it  "  does  not  matter  much  " 
about  the  water  that  cows  drink,  if  only  that  is  pure  in  which  the  milk 
vessels  are  washed.  As  to  water  for  swilling,  whoso  purity  does  not 
matter,  even  here  the  supply  may  be  insufficient.  Certainly  the  majority 
of  cow-keepers  are  sparing  in  their  use  of  it.  That  the  water  supply 
siiould  be  both  abundant  and  good  is  a  prime  requirement.  I  know  few 
farms  wliere  it  is  fulfilled. 

In  conclusion,  I  will  briefly  glance  at  the  construction  and  arrange- 
ment of  a  cowshed.  A  cow  requires  about  8  feet  of  standing  room,  of 
which  2  feet,  at  the  front,  ordinarily  contain  the  feeding  trough.  In 
front  of  this  there  should  be  a  passage,  which  senes  both  for  ventilation, 
and  for  the  convenience  of  the  attendant  in  feeding ;  this  should  be  4  feet 
wide,  though  a  little  less  would  do.  At  the  heels  of  the  cow  should  be 
a  manure  trench,  2  feet  wide ;  and  beliind  that  at  least  5  feet  more  of 
distance  to  tlie  wall.  This  makes  a  total  of  19  feet  in  depth,  which  may 
seem  excessive,  and  wliich  I  grant  is  i-arely  obtained,  but  it  is  the 
niininuun  which  will  secure  cleanliness.  I  know  sheds  wiiicli  are  only  10^ 
to  \2  fiH't  in  depth;  tliey  are  always  the  dirtiest  and  most  unsatisfactory; 
and,  in  fact,  impossible  to  keep  clean.  A  word  may  be  given  to  the  floor. 
Avoid  interstices,  and  get  a  smooth  surface  tiiat  can  be  easily  swilled 
and  l)rushed ;  but  do  not  make  it  so  smooth  that  the  cows  fail  to  get 
foot-iiold,  fall,  and  damage  themselves  (I  have  heard  of  a  broken 
leg).     Tlie  best  sin-face  is  concrete,  but  without  the  finish  in  cement. 

Notices  under  the  Dairies  Onler  can  only  be  served  on  the  occu))ier. 
This  is  an  important  defect  in  practice ;  and  it  wouUl  be  better  if  we  could 
deal  directly  with  the  owner,  who,  of  course,  is  the  person  responsible  for 
structural  alterations. 


T.  W.  H.  Garstano.  251 

I  have  recently  considered  the  possibihty  of  taking  action  under  the 
Nuisance  Clause  (91  [3])  of  the  Public  Health  Act,  1875,  but  there 
seems  to  be  an  unwillingness,  or  inability,  on  the  part  of  everyone  whom  I 
have  consulted  to  show  me  what  evidence  would  be  sufficient  to  convince  a 
bench  of  magistrates  that  any  cows  were  so  kept  as  to  be  a  "  nuisance  " ; 
and  I  shall  be  very  grateful  to  any  of  ray  more  experienced  confreres 
who  can  solve  this  difficulty  for  me. 

Since  writing  the  above  I  have  been  shown  a  similar  paper  by  Dr. 
J.  H.  Garrett,  Medical  Officer  of  Health  of  Cheltenham  {Sanitary  Record, 
April  2nd,  1908)  with  whose  conclusions  I  am  in  general  agreement. 
Summarised,  they  are  : — 

1.  Yard  surface  to  be  hard,  dry,  and  clean ;  no  manure  within  45 

feet  of  shed. 

2.  800  cubic   feet   space ;   144  square  inches  of  inlet,  and  same  of 

outlet,  ventilation  per  cow. 

3.  Window  area  one-thirtieth  of  floor. 

4.  Floor  to  be  evenly  paved,  channeled,  and  drained. 

5.  "Sufficient  and  suitable  supply  of  water"  must  be  provided. 

6.  Manure  to  be  removed  frequently ;  floor  to  be  swilled  twice  a  day. 

7.  Limewashing  twice  at  least  during  time  sheds  are  in  use. 

8.  Milk-vessels  to  be  cleansed. 

9.  Milker  to  be  clean. 
10.  Cow  to  be  clean. 

I  would  add,  as  I  have  previously  said : — 

a.  Security  of  tenure  of  office  for  inspector. 

b.  Power  to  county  council  (or  other  body)  to  keep  smaller  authorities 

up  to  the  mark. 

c.  Authoritative  extension  of  the  provisions  of  the  Order  to  all  cow- 

sheds ;  and  Order  to  be  made  of  universal  application. 
(/.  At  least  5  feet  of  space  (called  the  "  milking-passage  ")  behind  the 

manure  channel  in  a  shed. 
e.  Notices  to  be  served  direct  on  the  owner. 

The  reader  then  exhibited  a  dozen  sets  of  plans  of  cowsheds,  and 
alterations  and  improvements  in  old  sheds,  as  carried  out  within  the  last 
eiiiht  years. 


Dii.  James  Wheatley  (Salop  C.C.)  said  that  they  no  doubt  all  agreed  as  to 
tlie  absolute  necessity  of  obtaining  clean  milk  from  healthy  cows.  The  last 
report  of  the  Eoyal  Commission  demonstrated  clearly  the  danger  of  milk  from 
tuberculous  cows,  although  he  did  not  think  it  gave  them  the  means  of  estimating 
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the  proportion  of  tuberculosis  spread  in  that  way.  But,  although  they  were 
agreed  as  to  the  necessity  of  obtaining  a  pure  milk  supply,  there  would  no  doulit 
be  differences  of  opinion  upon  the  details  of  procedui-e  and  the  requirements 
that  should  be  enforced. 

In  attacking  this  problem  of  the  production  of  pure  milk,  they  must  proceed 
along  two  lines  :  the  inspection  of  dairies  and  cowsheds  and  eous  on  the  one  hand, 
and  the  education  of  those  engaged  in  the  trade  on  the  other.  Neither  of  those 
courses  without  the  other  would  be  at  all  effectual,  for  carelessness  or  ignorance 
amongst  those  handling  the  milk  might  in  a  moment  undo  the  good  that  had 
been  brought  about  by  the  better  construction  and  cleanliness  of  the  sheds. 
The  persons  who  undertake  the  collection  and  distribution  of  milk  must  be 
brought  to  understand  that  upon  their  care  and  intelligence  depend  the  lives  of 
their  fellows,  just  as  a  chemist  does  when  handling  poisons.  Probably  the 
principal  part  of  this  education  would  have  to  be  carried  out  by  sanitary  officials, 
but  he  thought  the  soil  might  well  be  better  prepared  by  education  authorities. 
He  considered  that  Dr.  Garstang  showed  in  his  paper  that  education  was  more 
difficult  than  inspection.  Undoubtedly  the  principal  difficulties  arose  from  the 
constitution  of  the  supervising  authorities  and  the  methods  of  appointment  of 
the  officials.  It  appeared  to  him  so  clear  as  to  hardly  require  stating  "  that  the 
supervision  of  the  conditions  under  which  a  food  is  produced  could  not  with 
safety  be  left  in  the  hands  of  the  producer."  The  peculiarity  of  the  milk  trade 
was  that  the  large  consumers,  i.e.,  the  large  centres  of  population,  had  little  or 
no  control  over  the  conditions  under  which  milk  was  produced.  That  was  the 
difficulty  that  the  Government  was  faced  with,  and  it  was  safe  to  assume  that  in 
the  long  run  no  scheme  would  be  reallj'  successful,  unless  the  consumers  could 
directly  or  indirectly  bring  pressure  to  bear  so  as  to  enforce  elKcient  inspection. 

He  had  no  hesitation  in  saying  that  in  a  large  proportion  of  rural  districts 
the  inspection  of  dairies  and  cowsheds  did  not  e.xist,  or  failed  to  attain  its  object. 

There  was  one  aspect  of  this  question  of  the  provision  of  a  pure  milk  supply 
which  he  would  like  to  bring  forward,  the  possibility  of  keeping  cattle  entirely 
in  the  open  air.  If  it  were  possible  to  keep  cattle  in  the  open  for  the  whole 
year,  he  thought  we  should  have  a  clean  milk  supply,  and  that  with  other 
simple  precautions  tuberculosis  would  rapidly  disappear. 

He  had  been  greatly  struck  with  the  absence  of  dirt  in  the  milk  in  some  parts 
of  the  West  of  Ireland,  due  entirely  to  the  fact  that  the  cows  were  kept  in  the 
fields  and  milked  there.  The  hind  quarters  and  udders  of  a  cow  so  kept  were 
cleiin,  and  there  was  no  dust  and  dirt  of  the  cowshed  to  get  into  the  milk. 

As  bearing  upon  this  subject,  he  wished  to  draw  attention  to  some  experi- 
ments made  in  the  years  190]-li)04  at  Harper-Adams  College,  Newport,  Salop. 
Those  experiments  were  perhaps  well  known  in  the  agricultural  world,  but  thev 
had  not  been  considered  sufficiently  from  a  public  health  point  of  view.  For  the 
purpose  of  the  experiments  two  lots  of  cows  were  selected,  as  closely  alike  as 
possible  in  all  respects.     One  of  these  lots  was  brought  into  the  sheds  each  night. 
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commencing  about  the  end  of  October  or  beginning  of  November.  That  was  the 
usual  practice  in  the  locality.  The  other  was  kept  out  about  a  month  later. 
The  actual  dates  at  which  the  experiments  finished  were:  in  1901,  Dec.  7th; 
1902,  Dec.  13th:  1903,  Nov.  28th;  and  1904.  Dec.  31st.  Without  going  into 
details,  but  taking  the  average  results,  the  cows  that  were  kept  out  at  night  gave 
more  and  richer  cream,  and  gained  more  in  weight  than  those  that  were  brought 
in.  The  report  says :  "  The  results  for  the  four  years  are  decidedly  in  favour  of 
leaving  the  animals  out  at  pasture  during  the  night,  and  from  the  fact  that  there 
is  a  greater  increase  in  live  weight  where  the  animals  are  turned  out  it  is 
apparent  that  they  do  not  suSer  by  the  treatment.  Observations  were  made  on 
the  animals  on  ven,-  cold  nights,  and  they  were  found  lying  down  close  to  the 
homestead.  Xo  shelters  were  available  for  the  animals,  and  they  did  not  appear 
to  seek  shelter  from  the  hedges."" 

He  had  had  an  opportunity  of  discussing  that  report  with  the  Principal  of 
the  College,  who  said  that  the  cows  kept  in  the  open  were  in  decidedly  better 
condition,  and  their  coats  thicker  than  those  that  were  housed.  The  experiments 
might  easily  have  been  carried  out  throughout  the  whole  year  so  far  as  climatic 
conditions  were  concerned,  but  there  were  undoubtedly  difficulties  of  management. 
These  experiments,  if  confirmed  by  others,  appeared  to  him  entirely  to  dis- 
pose of  the  idea  that  a  warm,  and  if  warm  necessarily  ill-ventilated,  cowshed  was 
essential  for  the  free  production  of  milk.  Probably  buildings  of  a  much  less 
expensive  character  and  much  more  open  to  the  air  were  all  that  were  necessary. 
If,  on  the  other  hand,  it  could  be  shown  that  the  difficulties  of  management 
could  be  got  over,  and  that  cows  could  be  kept  altogether  in  the  open,  the 
problem  of  a  pure  milk  supply  was  practically  solved. 

It  must  be  remembered,  too,  that  the  danger  from  dirty  milk  was  principally 
during  the  hot  summer  weather,  when  milking  in  the  open  should  be  com- 
paratively simple. 

As  bearing  on  that  point  the  following  extract  was  read  from  a  letter  received 
from  a  land  agent  in  the  Midlands  : — 

"  In  answering  your  questions  with  reference  to  the  open  air  housing  of  milk 
cows,  I  must  ask  you  to  understand  that  I  can  only  do  so  from  a  general  stand- 
point. I  have  no  carefully  compiled  statistics  to  support  my  riews,  and  care 
should  be  taken  to  found  no  definite  statement  upon  them. 

"  This  question,  from  the  point  of  view  of  health,  is  of  enormous  importance, 
and  I  have  ah^ays  felt  that  experiments  in  connection  with  it  should  be  under- 
taken and  extended  over  a  long  period  by  every  Agricultural  CoUege  in  the 
country.  So  far  as  I  know  the  Harper-Adams  College  is  the  only  one  which  has 
given  any  attention  to  the  matter  whatever. 

"  I  will  take  the  questions  as  they  come  in  your  letter. 

"  (1)  The  cattle  are  kept  out  in  the  fields  day  and  night,  without  any  form 
of  shelter  beyond  that  which  is  provided  by  the  hedgerows. 

"  (2)  They  are  brought  in  for  milking  morning  and  afternoon,  and  in  winter 
for  feeding  as  well ;  that  is  to  say,  the  feeding  and  milking  go  on  simultaneously. 
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"  (3)  I  do  not  think  that  either  the  quantity  or  quality  of  the  milk  has  been 
appreciably  affected.  The  Harper-Adams  College  experimeuts  go  to  show  that 
open  air  housing  increases  the  supply. 

"  (4)  The  general  health  of  the  animals  has  improved :  (a)  No  tuberculosis 
exists  in  the  herd  so  far  as  I  know.  (The  cows  have  never  been  tested,  but  a 
rigorous  winter  would  soon  discover  the  presence  of  the  disease) :  (i)  The  general 
improvement  in  health  would  naturally  imply  greater  hardness. 

"  (5)  ^lore  liberal  rations  are  necessary  to  make  up  for  the  greater  waste 
going  on  in  the  animal's  body  in  cold  weather,  and  therefore  the  cost  of  feeding 
would  be  somewhat  higher. 

"  There  are  two  drawbacks  to  the  system,  and  one  of  them  is  very  serious. 
During  a  wet  winter  or  spring  the  surface  of  the  land  is  mucli  trodden  and 
poached,  considerably  to  the  detriment  of  the  herbage  in  the  following  summer. 
This  of  course  would  apply  with  greater  force  to  badly  drained  low  lying  land, 
but  nearly  aU  kinds  of  land  would  suffer  more  or  less. 

"  Then  the  cows  do  not  distribute  the  manure  so  uniformly  as  the  farmer 
would  do.  They  leave  it  for  the  most  part  in  the  sheltered  spots,  that  is  all 
round  the  hedges ;  and  it  is  impossible  to  collect  it  and  spread  it  elsewhere 
before  the  virtue  has  been  washed  out  of  it." 

Dr.  Wheatley  agreed  with  most  of  the  suggestions  made  in  Dr.  Garstang's 
most  practical  and  useful  paper ;  but  he  could  not  agree  that  (JOG  cubic  feet  of 
space  would  meet  the  physiological  requirements,  unless  the  ventilation  were 
of  such  a  character  that  the  cowshed  was  practically  an  open  shelter.  With  a 
reasonable  height,  say  10  feet,  it  was  difficult  to  obtain  sufficient  floor  space  for 
cleanliness  if  the  cubic  space  was  much  under  800  cubic  feet. 

Dk.  M.  Gepp  (Shrewsbury)  said  Dr.  (Jarstang  jjroposed  glass  windows,  but  in 
a  case  which  had  come  under  his  notice,  the  Local  Government  IJoard  did  not 
appear  to  consider  that  glass  could  be  enforced.  The  owner  of  a  cowshed 
refused  to  have  glass,  and  said  he  would  rather  shut  up  the  shed.  On  the 
question  being  referred  to  the  Local  Government  Board,  they  replied  that  they 
had  no  jurisdiction,  but  they  were  advised  tliat  fnimed  openings,  whether  glazed 
or  not,  would  be  sufficient  for  securing  the  cowslied  to  be  properly  lighted.  An 
important  point,  it  seemed  to  him,  was  the  inspection  of  cattle  as  well  as  the 
inspection  of  cowsheds.  That  was  a  matter  of  grave  difficulty ;  inspection  of 
cattle  meant  veterinary  inspection,  and  small  councils  would  not,  in  his 
experience,  appoint  veterinary  inspectors.  In  an  urban  district  he  served  they, 
some  years  ago,  had  a  veterinary  inspector  who  took  a  great  interest  in 
tuberculosis,  and  who  went  round  the  cowsheds  and  inspected  the  cattle,  and 
reported  that  a  considerable  portion  of  the  cattle  were  tubercuh)us.  He 
advised  that  there  should  be  periodical  aiul  regular  inspection  of  the  cattle. 
Then  the  difficulty  cropped  up  that  this  urban  district  was  supjilied  mainly  by 
milk  from  cows  kept  outside  the  ilistrict.     The  urban  district   roiiiid  it   had  no 


Discussion.  255 

jurisdiction,  and  could  not  send  its  inspector  out  to  the  country  districts  to 
inspect  the  cattle.  Then  an  effort  was  made  to  secure  joint  action  with  the 
rural  districts,  but  these  did  not  feel  inclined  to  incur  the  expense,  and  the 
whole  thing  dropped  through.  It  seemed  to  him  that  the  only  remedy  was  that 
the  County  Council  should  have  supervisory  powers,  and  that  under  such  powers 
they  should  appoint,  or  employ,  a  veterinary  surgeon  as  chief  inspector  of 
cowsheds. 

Peof.  W.  T.  "V\'ils(>x,  (Harper- Adams  Agricultural  College,  Xewport), 
pointed  out  a  difficulty  in  keeping  the  concrete  flooring  of  country  cowsheds 
perfectly  clean  without  a  convenient  water  supply,  thus  rendering  the  surface 
so  slipper)'  from  manure  as  to  be  very  dangerous  to  in-calf  cows  ;  yet  this 
difficulty  could  be  considerably  minimised  by  the  use  of  Gypsum  sprinkled  over 
the  flooring  after  sweeping,  or  sprayed  with  a  solution  about  the  consistency 
of  thin  lime-wash,  which  agent  further  acted  as  a  deodoriser. 

If  the  space  recommended  by  Dr.  Garstang  behind  each  cow  were  necessary, 
it  would  necessitate  practically  all  the  cowsheds  throughout  the  country  being 
remodelled.  He  was  pleased  to  hear  the  remarks  made  by  Dr.  W'heatley  in 
reference  to  the  education  of  the  persons  occupied  in  the  handling  of  milk :  this 
point  should  be  very  strongly  emphasised,  as  people  were  perfectly  reckless  in 
the  majority  of  instances  in  the  clothes  they  wore,  the  dirty  aprons  and  smocks 
they  put  on,  the  filthy  condition  of  their  hands,  and  the  repulsive  habit 
of  spitting  to  moisten  their  fingers  prior  to  milking,  nor  should  odd  men  on  the 
farm,  who  may  have  been  previously  engaged  in  various  work,  be  permitted 
to  assist  in  the  milking  in  emergencies. 

For  such  conditions  it  was  nearly  impossible  for  the  farmer  to  be  held 
responsible,  as  the  milkers  were  accustomed  to  these  methods ;  the  sanitary 
improvements  must  be  brought  about  by  the  education  of  the  younger  generation, 
which  could  be  imparted  in  the  rural  schools.  Further,  farmers  should  be 
bound  to  pay  more  attention  than  at  present  to  the  state  of  health  of  the 
milkers,  and  in  case  of  any  infectious  illness  in  them,  or  their  family,  to  notif}' 
the  authorities  at  once. 

His  college  had  carried  out  a  series  of  experiments  (1901-1904)  in  keeping 
milking  cows  in  the  open  during  the  winter,  and  the  results  were  decidedly 
in  favour  of  leaving  the  animals  out  at  pasture  during  the  night ;  further 
there  was  a  greater  increase  in  live  weight,  pointing  to  the  fact  that  they  do 
not  sufler  by  the  treatment,  and  there  were  no  shelters  available  for  the  animals. 

The  drawbacks,  however,  contained  in  the  letter  read  by  Dr.  AVheatley  did 
not  occur  particularly  in  their  experiments ;  their  main  difficulties  were,  that  on 
their  wet  land  the  pastiu-e  became  much  trodden  up,  which  would  not  be  so 
liable  to  occur  on  dry  pasture  lands,  and  also  that  the  co«'s  baring  been 
accustomed  to  pass  through  certain  gates  at  milking  times,  would  congregate 
there,  necessitating  a  thorough  cleansing  of  the  udders,  etc.,  prior  to  milking, 
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which  in  the  \^inter  with  the  dark  cold  mornings  became  a  trouble,  possibl}'  a 
point  which  most  dairy  farmers  would  be  inclined  to  overlook  ;  but  the  practice 
of  milking  the  cows  in  the  field  during  the  summer  is  strongly  recommended  by 
one  of  the  chief  British  milk  companies,  and  there  was  no  doubt  cows  could 
be  so  accustomed  to  be  mUked  in  the  open  all  the  year  round. 

Dh.  Herbert  Joxes  (Hereford)  considered  that  the  subject  was  being  dis- 
cussed at  a  speciall}'  opportune  moment,  for  it  was  an  open  secret  that  the 
Local  Government  Board  were  drafting  a  BUI  having  for  its  (jbject  the  consolida- 
ti<m  of  the  existing  enactments  \\  bich  controlled  the  milk  supply  of  England  and 
Wales.  He  could  not  refrain  from  referring  to  the  catastrophe  which  happened  to 
Dr.  Garstang  nine  years  ago,  and  which  was  no  less  a  catastrophe  to  the  rural  dis- 
trict council  which  resented  the  conscientious  and  thorough  manner  in  which  he 
was  carrying  out  his  duties.  For  the  past  thirty  years  sanitary  ofiBcials  had  been 
complaining  of  the  grotesque  position  they  were  placed  in  owing  to  the  system 
of  short  term  appointments,  and  if  it  had  not  been  for  the  action  of  the 
^»'orthwich  Rural  District  Coimcil,  and  of  many  other  sanitary  authorities,  the 
task  of  removing  the  injustices  complained  of  would  have  been  almost  insur- 
mountable. During  the  past  seven  or  eight  years  attention  had  been  drawn  in 
season  and  out  of  season  to  the  question  of  lapsing  appointments,  and  there 
appeared  at  last  to  be  some  chance  of  their  efforts  being  successful.  He  con- 
sidered that  if  the  provisions  of  the  Dairies,  Cowsheds,  and  Milkshops  Order  had 
been  enforced  as  they  ought  to  have  been  the  present  outcry  against  the  condi- 
tions under  which  the  milk  trade  was  carried  on  woidd  not  have  been  possible. 
The  18S5  Order  required  that  a  dairy  or  cowshed  should  not  be  occupied  until 
the  sanitary  authority  was  reasonably  satisfied  that  the  lighting,  ventilation, 
drainage,  means  of  cleansing,  and  the  water  supply  were  adeijuate,  and  such  as 
were  necessary  for  the  health  of  the  cattle,  for  the  cleanliness  of  the  milk  vessels, 
and  for  the  protection  of  the  milk  against  infection  and  contamination.  There 
were  other  provisions  dealing  with  ijifectiou  and  w  ith  the  proximity  of  privies  or 
water  closets  to  dairies,  so  that  even  without  the  adoption  of  regulations  under 
the  Orders  a  great  deal  could  be  done  in  the  way  of  improving  existing  condi- 
tions. One  of  the  most  gratifying  features  connected  with  the  improvement  of 
the  milk  supply  was  the  frank  acknowledgment  of  ths  most  enlightened  (hiiry 
farmers  themselves  that  improvements  were  necessary.  That  there  was  very 
little  difference  of  opinion  between  medical  officers  of  health  and  the  dairy 
farmers  as  to  what  was  required  was  shown  from  the  following  reconinu-ndations 
which  were  made  at  a  conference  between  the  Central  and  Associated  Chambers 
of  Agriculture  and  the  County  Councils  Association. 

"That  legislative  steps  should  be  taken  to  secure  the  adequate  (n)  lighting, 
('()  ventilation,  (r)  cleansing,  (d)  drainage,  («)  water  supply,  of  cowsheds  in  both 
urban  and  rural  districts. 

"That  every  local  authority  should  only  register  such  premises  as  they  may 
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deem  suitable,  and  when  the  premises  to  be  occupied  as  a  dairy  or  cowshed  sliould 
have  been  made  to  satisfy  their  requirements. 

"That  all  premises  occupied  for  the  purpose  of  milk  selling  within  tin- 
meaning  of  the  Dairies,  Cowsheds  and  Milkshops  Orders  should  be  inspected  by 
the  inspector  to  the  local  authority  not  less  than  twice  in  each  year. 

"  That  all  cattle  used  for  the  purpose  of  milk  selling  should  be  examined 
(especially  for  tuberculosis  of  the  udder)  by  duly  qualified  veterinary  surgeons 
appointed  by  the  local  authority  not  less  than  twice  in  each  year. 

"  That  if  the  owner  of  a  cow  had  reason  to  suspect  that  the  cow  was  sufPering 
from  tuberculosis  of  the  udder,  he  should  be  obliged  to  isolate  the  same  and  to 
give  notice  to  the  local  authority. 

"  That  it  should  be  the  duty  of  the  local  authorities  to  examine  the  milk  in 
the  various  dairies  in  their  district,  and  to  prevent  the  supply  of  milk  from  cows 
with  tuberculosis  of  the  udder  and  of  milk  containing  matter  rendering  it  un- 
wholesome or  unfit  for  the  food  of  man. 

"That  if  the  local  authorities  did  not  properly  and  efficiently  exercise  their 
powers,  provision  should  be  made  whereby  either  the  Local  Grovernment  Board) 
or  the  Board  of  Agriculture  and  Fisheries,  could  appoint  some  person  or  persons 
to  carry  out  those  powers  at  the  expense  of  the  local  authority." 

When  we  compare  these  recommendations  with  those  advocated  by  sanitary 
officials  we  might  safely  look  forward  to  a  time  very  near  at  hand  when  the 
opposition  which  was  now  experienced  in  some  places  at  the  hands  of  the 
farmers  would  be  replaced  by  cordial  assistance  and  support,  and  when  a  milk 
dealer  would  feel  it  a  positive  disgrace  to  send  out  milk  which  was  not  absolutely 
pure  and  clean. 

Du.  R.  Bekesi'oku  (Oswestry),  referring  to  ventilation,  said  his  idea  was 
that  if  they  raised  the  roof  sufficiently  from  the  walls  they  would  get  natural 
ventilation.  Farmers  were  often  willing  to  do  all  they  could,  but  in  many  cases 
the  sheds  were  very  old,  and  it  would  be  a  great  difficulty  and  expense  to 
convert  them  to  the  kind  of  thing  Dr.  Garstang  wanted.  The  chemical  action 
of  light  was  a  wonderful  thing,  and  that  had  much  to  do  with  the  prevention  of 
tuberculosis.  At  one  time  he  used  to  think  the  only  way  of  dealing  with  the 
milk  difficulty  was  to  take  the  bull  by  the  horns  and  abolish  the  cow,  but  he 
thought  now  that  x^ith  sanitary  science,  medical  officers  of  health,  and  inspectors 
of  nuisances  they  would  be  able  to  avoid  the  abolition  of  the  cow. 

Dr.  RoiiERTSox  (Birmingham )  wrote : — He  had  been  concerned  recently  in 
surveying  our  position  as  regards  the  production  of  milk  free  from  tuberculosis, 
and  as  to  the  possibility  of  greatly  reducing  the  loss  to  farmers  and  butchers 
arising  from  this  disease. 

(riven  reasonably  good  structural  condition  of  the  buildings,  there  did  not 
seem  to  be  any  great  difficulty  in  freeing  a  herd   of  cattle   from   tuberculosis 
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at  a  relatively  small  cost.  This  had  been  done  in  England,  and  it  was  done 
in  Denmark.  The  saving  to  the  farming  class  must  be  a  substantial  one.  The 
stamping  out  of  tuberculosis  carried  with  it  a  careful  scrutiny  of  the  cattle 
and  hygienic  conditions  of  the  cowshed. 

One  of  the  greatest  stumbling  blocks  in  the  direction  of  improving  the 
condition  of  the  cowsheds  was  the  fact  that  many  of  them  required  to  be 
demolished  and  rebuilt,  while  others  required  considerable  structural  alterations. 

He  believed  the  only  way  to  get  this  necessary  preliminary  reform  carried 
out  was  for  the  Government  to  grant  short  loans  to  the  land  owners.  In  many 
parts  of  the  country  land  was  already  so  unremunerative  as  to  make  it  impossible 
from  a  business  point  of  view  for  the  owner  to  do  what  Mas  necessary.  Such 
loans,  repavable  during  a  short  period  of  years,  would  be  a  great  inducement, 
and  would  not  necessarily  mean  any  loss  to  the  country  as  a  whole. 

^1e.  J.  PixciiES  (Lichfield)  said  that  the  floor  space  should  be  definitely 
stated  in  the  regulations,  not  merely  by  mentioning  a  certain  number  of  square 
feet  per  cow,  but  also  how  that  number  should  be  divided.  It  was  important 
that  the  width  shoidd  be  defined,  because  some  officials  had  caused  them  to 
construe  a  minimum  fioor  space  of  fifty  square  feet  into  meaning  a  standing 
space  of  10  X  5.  Common  sense  would  show  that  a  width  of  five  feet  allowed 
the  cow's  head  and  tail  to  be  at  the  manger  at  the  same  time,  and  made  cleanly 
conditions  impossible.  It  showed  the  fallacy  of  making  regulations  indefinite. 
He  had  intended  asking  Dr.  Garstang  what  width  he  recommended,  but  calcu- 
lating from  some  dimensions  given  on  pages  248  and  250  of  the  paper,  it  worked 
out,  roughly,  at  34  feet  per  cow. 

.Samiel  Gkeenway  (Tarporley)  thought  a  great  deal  had  been  said  about 
educating  the  farmer  to  be  more  clean,  to  exercise  greater  care  in  milking  and 
in  handling  milk,  that  in  all  Ciises  cows'  udders  ought  to  be  washed,  and  the 
)nilkers  appear  in  clean  milking  gowns.  He  was  as  strong  a  believer  as  any 
one  in  scrupulous  cleanliness,  both  in  person,  habits,  and  vessels ;  and  could 
testify  that  many  farmers  and  dairymen  in  his  district  e.\ercised  that  care,  and 
milking  gowns  were  provided.  There  were  of  course  others  who  told  you  that 
at  present  prices  such  superfluities  as  white  milking  gowns  could  not  be  i)ro- 
vided,  as  much  of  the  milk  in  the  winter  months  w;is  produced  at  a  loss.  Theiv- 
fore  it  was  a  question  of  money,  and  the  public  would  reiiuire  to  be  educated  to 
pay  a  higher  price  for  dairy  produce. 

Nothing  had  been  said  with  regard  to  wet  or  dry  milking.  Wonu>n  were  by 
far  the  cleanest  and  best  milkers,  but  farmers  declared  that  it  was  becoming  more 
<litficult  year  by  year  to  secure  women  servants  and  milkers,  and  in  some  places 
on  large  farms  Irish  labourers  had  to  be  depended  on  for  milking.  They  were 
the  dirtiest  milkers,  and  nearly  always  were  wet  milkers;  that  was  a  dirty  iiabit 
and  should  be  ])rohibited  by  law,  as  there  was  no  need  tor  it,  and  cows  would 
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give  their  milii  just  as  well  with  dry  milking,  which  was  far  cleaner.  The  wash- 
ing of  cows'  udders  or  teats  had  a  tendency  to  cause  them  to  chap  or  crack  and 
to  become  sore,  but  as  most  of  the  sand  or  dirt  found  on  cows'  udders  was  dry, 
it  ought  to  be  well  cleaned  or  rubbed  off  with  a  dry  cloth  before  milking. 

Then  some  of  the  speakers  had  advocated  keeping  cows  out  in  the  open  all 
the  year  round.  In  his  oijinion  there  were  strong  objections  to  this  course 
being  adopted.  It  would  be  impossible  on  much  of  the  clay  and  meadow  land  of 
Cheshire  and  the  North  of  England  for  the  following  reasons  : — I.  Much  of  the 
best  grazing  land  was  tender  on  the  surface  with  a  clay  subsoil,  and  during  the 
winter  months  would  become  so  trodden  up  with  a  stock  of  milking  cows  as 
to  be  unfit  for  cattle  to  be  upon.  The  continuous  tramplmg  would  ruin  such 
grazing  land  for  the  following  year,  as  it  would  destroy  the  finer  grasses  and 
clovers  which  make  up  the  richest  pastures.  II.  Many  of  the  farmers  had  large 
quantities  of  straw  and  litter  that  was  unsaleable,  or  which  they  were  not 
allowed  to  sell,  and  they  required  this  to  be  converted  into  manure.  III.  There 
would  be  great  danger  of  cows  in  heavy  milk  contracting  gargle  or  inflamma- 
tion in  their  udders.  IV.  There  was  also  the  difficulty  of  securing  servants 
or  men  who  would  go  out  in  the  depth  of  winter  to  either  bring  in  the  stock 
or  milk  them  outside.  For  those  and  other  reasons  he  did  not  think  it  possible 
to  keep  milking  cows  out  all  the  year  round. 
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ALTHOUGH  the  term  "  pasteurisation "  is  a  term  implied  to  denote  a 
XjL  procedure  the  details  of  which  may  vary  considerably,  let  me  broadly 
define  it  as  the  exposure  of  milk  (previously  cleansed  by  filtration  or 
centrifugalisation)  to  a  temperature  not  exceeding  70°  C.  for  a  short 
period;  and  then  rapidly  cooling  it  to  a  temperature  as  much  below 
16°  C.  as  possible.  Under  such  conditions  it  is  possible  (a)  to  reduce 
the  micro-organisms  which  are  capable  of  being  cultivated  on  artificial 
media  to  less  than  .5  per  cent,  of  those  which  can  be  cultivated  from 
the  original  milk;  to  thereby  destroy  or  inhibit  the  fermentation  bac- 
teria so  as  to  delay  the  natural  souring  of  the  milk  some  twenty-four 
hours  or  more,  the  milk  meanwhile  keeping  perfectly  wholesome ;  (i)  to 
destroy  the  specific  organisms  of  tuberculosis,  diphtheria,  enteric  fever^ 
cholera,  and  dysentery,  and  doubtless  also,  in  large  measure,  those 
ori'anisms  that  are  causal  of  zj'motic  diarrlKva;  (c)  to  do  away  with  the 
necessity  for  drugging  the  milk  with  harmful  chemical  jireservatives.  It 
is,  therefore,  a  valuable  measure  of  protection  against  tlie  recurrence  of 
those  milk-borne  epidemics  which  have  figured  largely  in  tlie  epidemio- 
logical records  of  this  country;  it  is  a  useful  means  of  reducing  the  grave 
risks  of  the  infection  of  tuberculosis  in  milk;  and  the  eviiience  is  over- 
whelminii  that  it  reduces  the  suffering  and  mortality  among  infants  who 
are  artificially  fed.  "We  have  the  high  autliority  of  Dr.  Arthur  News- 
holme  that  at  Brighton,  in  1905,  the  child  fed  on  raw  cow's  milk  incurred 
a  risk  of  dying  during  the  first  year  of  life  that  was  nearly  fifty  times 
greater  than  in  the  case  of  children  fed  on  their  mother's  milk ;  and  even 
greater  differences  have  been  calculated  in  some  other  towns. 

I  believe  in  no  other  civilized  country  is  raw  milk  consumed  in  sucli 
proportion  as  in  our  own,  and  yet  practically  all  leading  authorities  in  this 
and   other  countries   inveigh   against    its    use,   especially   in   the  summer 
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months.  Is  it  not  clear,  then,  that  in  the  interests  of  preventive  medicine 
we  should  make  the  dangers  of  artificial  feeding  tlie  argument  for  obtaining 
breast-feeding  whenever  possible ;  but  failing  that,  we  should  discourage 
the  employment  of  raw  milk  for  infant  rearing  until  we  attain  to  (if  it  is 
attainable  in  general  practice)  an  absolutely  pure  milk  supply?  Even 
with  a  much-vaunted  supply  in  Copenhagen  I  was  astonished  to  see  the 
large  amount  of  dirt  present  in  the  milk  arriving  at  the  depot. 

But  although  it  is  gi'anted  that  the  use  of  sterilized  and  boiled  milk 
occasionally  harms  a  child  (for  this  is  testified  to  by  those  whose  findings 
are  authoritative  and  beyond  dispute),  it  cannot  be  in  the  public  interest 
to  discourage  the  use  of  such  milk  in  face  of  the  overwhelmingly  greater 
dangers  of  raw  milk.  If  one  sets  the  danger  of  sterilized  and  boiled  milk 
against  that  of  the  raw  article,  the  former  danger  sinks  into  insignificance 
by  the  side  of  the  lattei*.  Those  who  rail  against  the  use  of  sterilized 
milk  say,  in  effect,  that  rather  than  one  child  should  suffer  from  scurvy, 
some  hundreds  may  be  left  to  suffer  or  die  of  zymotic  diarrhoea,  etc. 

Judging  from  the  available  evidence  it  must  be  extremely  rare  for 
pasteurised  milk  to  cause  infantile  scurvy,  and  it  possesses  the  additional 
advantages  over  sterilised  milk  that  its  taste  is  unaltered,  the  physical 
changes  brought  about  by  pasteurisation  are  practically  nil,  and  the 
digestibility  is  increased  (for  the  fat  and  lact-albumen  are  unchanged,  the 
caseinogen  is  readily  and  completely  coagulable  by  the  rennin  ferment 
into  soft  clots,  and  its  digestion  is  not  delayed ;  and  there  is  no  precipi- 
tation of  calcium  salts  or  changes  in  the  phosphates ).  Pasteurised  milk 
will  not,  of  course,  agree  with  all  children  any  more  than  the  mother's 
milk  does ;  but  infantile  scurvy  depends  largely  upon  how  long  the  milk 
is  kept,  and  pasteurised  milk  is  consumed  in  a  far  fresher  condition  than 
sterilised  milk. 

I  maintain  that  pasteurisation  is  desirable  in  the  health  interests 
of  the  people,  and  this  morning  I  propose  to  devote  my  contribution  to 
this  discussion  to  the  consideration  of  the  two  great  arguments  which  are 
advanced  by  those  who  disagree  v\itli  me.  There  is  tiie  argument  that  by 
making  dirty  milk  comparatively  safe  pasteurisation  is  opposed  to  the 
sounder  principle  involved  in  the  demand  for  clean  milk,  and  that  it  would 
prejudice  the  necessary  reforms  at  the  fountain  head,  the  farm. 

This  is  a  conclusion  drawn  from  two  erroneous  premises,  and  the 
argument  only  satisfies  if  it  is  assumed  that  it  is  not  possible  to  improve 
conditions  at  the  farm  whilst  pasteurisation  is  being  practised ;  and  that 
it  is  practicable  to  obtain  milk  so  clean  that  the  protection  of  pasteuri- 
sation will  be  unnecessary,  itit/iin  a  reasonabbj  short  tiim:     Now,  if  anyone 
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seriouslv  argues  from  tlie  latter  standpoint,  then  he  cannot  have  a  first- 
liand  knowledge  of  all  the  circumstances  at  "  the  fountain  head  "  that  tell 
against  a  perfectly  clean  and  safe  milk  supply.  Assuming  that  the  money 
is  forthcoming  to  bring  the  sanitary  conditions  at  the  farm  to  a  wholly 
satisfactory  standard  (and  I  doubt  it),  then  I  maintain  that  we  have  only 
overcome  the  less  of  the  two  great  difficulties  which  are  to  be  surmounted 
before  we  can  hope  for  milk  that  is  safe  to  the  infant  consumer. 

Assuming  that  we  have  obtained  elaborate  sanitary  structural  provision, 
it  advances  us  very  little  in  default  of  the  prime  necessity  for  the  practice 
of  elaborate  cleanliness.  How  is  the  latter  to  be  ensured  until  everyone 
at  the  fountain  head  is  educated  to  a  deep  conviction  of  the  necessity  for 
the  highest  refinements  of  cleanliness  (apart  from  the  avoidance  of  obvious 
and  gross  dirt),  and  is  trained  to  cleanly  habits  ?  Certainly  not  by  any 
conceivable  amount  of  administrative  zeal  on  the  part  of  district  and 
county  councils.  The  dairy  farm  premises  of  a  county  or  large  rural 
district,  and  the  hours  of  milking,  do  not  lend  themselves  to  an  adei^uatf 
periodical  inspection  of  the  cattle  and  premises,  much  less  to  an  adequate 
su])ervision  of  the  collection,  handling,  and  storing  of  the  milk.  Every 
effort  must  be  made  to  provide  this  education  and,  if  possible,  the 
necessary  training ;  but  if  anyone  maintains  that  we  are  going  to 
achieve  all  that  is  necessary  in  tiio  course  of  a  few  years,  I  cannot  share 
his  optimism ;  for  I  know  of  farms  sending  milk  to  London  companies, 
where  the  premises  and  workers  have  been  under  inspection  by  medical 
and  veterinary  experts  acting  for  the  companies,  for  some  ten  years, 
and  the  strainer  affords  eloquent  testimony  to  the  amount  of  grosser 
dirt  that  still  gets  into  the  milk.  While  this  difficult  and  necessarih' 
tedious  process  of  education  is  advancing,  and  until  its  aims  are  realised, 
are  thousands  of  children's  lives  to  be  sacrificed  because,  though  we  have 
a  ready  means  at  hand  of  saving  them,  the  adoption  of  those  means  will 
offend  M  priiirifile:  or  because  it  may  be  argued  that  it  would  jeopardise 
the  earliest  possible  realisation  of  the  scheme  of  dealing  with  the  dangers 
at  the  source?  We  do  not  let  such  reasoning  determine  our  actions  in  the 
general  course  of  life  when  important  issues  are  at  stake,  and  personally 
my  reasoning  and  my  humanity  are  at  war  with  it.  II7(//<',  therefore,  I 
strongly  adnocate  doing  all  that  ix  possible  to  bring  uboni,  as  early  as  possible, 
the  niufh  needed  refornm  at  the  fountain  head,  I  also  .strongly  adrocate  the 
panteiirisation,  irhirh  need  not  and  ought  not  to  prejudire  those  reforms. 

It  is  often  stated  (usually  in  the  broadest  of  generalisations)  that  the 
lia-stcurisation  of  milk  is  a  cooking  process,  which  robs  milk  of  it<  nutri- 
tional qualities,  and  may  induce  infantile  scurvy  and  rickets. 
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I  have  spared  no  pains  to  infoini  myself  of  the  case  against  pas- 
teurised milk  from  the  above  standpoint,  and  I  find  little,  if  any,  evidence 
to  support  the  contention  that  the  mere  warmintf  of  the  milk  to  a  teni])er- 
ature  not  exceeding  70°  C.  for  a  few  minutes  occasions  an  alteration  in 
its  chemical  or  physical  qualities  that  can  materially  reduce  its  nutritional 
value  and  induce  disturbances  of  nutrition.  One  is  struck,  in  investi- 
gating this  matter,  with  the  great  lack  of  definiteness  when  the  alleged 
drawbacks  of  feeding  infants  upon  pasteurised  milk  are  referred  to,  and 
often  with  the  lack  of  scientific  justification  for  the  conclusions  drawn. 
During  the  past  year  or  two,  medical  colleagues  have  brought  to  my 
notice  several  instances  in  wliich  pasteurised  milk  was  alleged  to  have 
proved  harmful.  I  was  informed  that  the  milk  was  pasteurised,  but,  on 
personal  investigation,  I  have  found  in  each  case  that  either  the  milk  was 
sterilised  or  boiled  ( a  very  different  matter )  or  other  food  was  given  along 
with  pasteurised  milk.  We  are  all,  of  course,  equally  desirous  of 
arriving  at  the  truth ;  and  conclusions  based  on  any  but  the  most  precise 
information  upon  all  the  facts  may  easily  mislead  us  in  this  matter,  and 
lead  to  an  unwarrantable  prejudice. 

In  conclusion,  I  would  reiterate  that  the  pasteurisation  of  the  public 
milk  supply  affords  a  readily  available  means  of  bringing  about  a  reduction 
of  infantile  sickness  and  mortality,  even  if  the  maximum  is  conceded  to 
those  who  seek  to  discredit  it.  The  experience  of  the  marvellous  effects 
of  pasteurising  the  milk  supply  of  the  Foundling  Asylum  on  Randall's 
Island  is  alone  suflicient  reply  to  those  who  depreciate  pasteurisation  of 
milk,  and  talk  and  act  as  if  the  disadvantages  balanced  the  advantages. 

But  recognising  as  I  do  the  extent  of  the  home-contamination  of  milk, 
pasteurised  milk  supplied  in  bottles,  at  not  more  than  4d.  per  quart,  is,  in 
niv  opinion,  an  ideal  public  supply  under  ])resent  conditions:  that  is,  imtil 
we  attain  to  the  general  practice  of  elaborate  cleanliness  both  at  the  farm 
and  the  home,  and  until  every  milch  cow  in  the  country  is  examined  at 
least  four  times  a  year  by  an  independent  veterinary  expert.  When  that 
time  arrives  the  medical  profession  of  thai  day  will  be  justified  in  dis- 
couraging the  pasteurisation  of  milk. 


Pkof.  E.  T.  Hewlett  (London)  said  that  he  was  jilad  to  see  that  Prof. 
Kenwood  considered  that  pasteurised  milk  bad  not  such  a  bad  effect  on  infants 
as  SOUK*  had  supposed.  Personally,  he  thouslit  that  the  ill  effects  of  pasteurised 
inilk  had  been  much  over-rated,  and  believed  tliat  any  tendency  to  the  ])roduction 
of  scurvy  might  be  prevented  hy  the  administration   of  raw  meat   or  fruit  juice. 
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()ne  important  point  was.  does  pasteurisation  kill  disease  germs"?  A  great  deal 
•  of  research  had  been  done  on  this  question,  jiarticularly  recently  by  Eosenaii, 
of  the  Hygienic  Laboratory,  Washington,  and  it  might  be  taken  as  proved 
that  the  temperature  of  pasteurisation  would  kill  the  micro-organisms  of  tuber- 
culosis, typhoid  fever,  cholera,  dysentery,  diphtheria,  and  Malta  fever.  But  the 
pasteurisation  must  be  properly  conducted,  and  should  consist  in  heating  the  milk 
to  68*^-70^0..  and  keeping  it  at  that  temperature  for  twenty  minutes.  AVith 
regard  to  the  practicability  of  supphnng  pasteurised  milk  in  bottles,  undoubtedly 
the  ideal  system,  at  4d.  a  quart,  he  must  leave  that  to  the  trade  experts  to  decide, 
and  he  hoped  they  would  have  an  expression  of  opinion  on  that  to-day. 

In  conclusion  there  were  two  drawbacks  to  the  use  of  ])asteurised  milk  which 
ought  to  be  mentioned.  First,  pasteurisation  would  enable  milk  on  the  verge  of 
becoming  bad  to  be  kept  longer  and  sold,  so  that  stale  milk  might  be  foisted  on 
the  public  by  unscrupulous  dealers.  Secondly,  although  a  very  large  proportion 
of  organisms  was  destroyed  by  pasteurisation,  the  few  remaining  soon  multiplied 
under  favourable  conditions,  and  in  forty-eight  hours  the  milk  might  be  swarming 
with  microbes,  although  apparently  good.  Fliigge  years  ago  had  shown  that  such 
milk  did  produce  toxic  effects  in  animals,  and  it  could  not  therefore  be  considered 
as  harmless.  Pasteurised  milk,  therefore,  ought  to  be  consumed  soon  after 
pasteurisation,  and  possibly  this  might  be  ensured  by  compulsory  dating  the 
bottles  in  the  case  of  a  bottle  supply. 

Dr.  Rm.i'h  ViN'cKNT  (Lond(m)  said  that  some  years  ago  he  had  carefully 
considered  the  question  of  the  relative  merits  of  sterilisation  and  pasteurisation, 
and  had  published  his  views,  which  were  largely  those  put  forwai-d  in  the  paper 
they  had  just  heard. 

Sterilisation  wa-^  wholly  unnecessjiry :  it  had  been  conclusively  shewn  that 
pasteurisation  at  temperatures  much  below  boiling  point  was  quite  sufficient  when 
the  milk  was  intended  for  consumption  within  forty-eight  hours.  Reconsidered 
75^C.  too  high.  At  this  temperature,  or  at  a  temperature  only  a  degree  or  two 
higher,  all  the  changes  characteristic  of  sterilisation  occurred.  In  his  experience 
exposure  of  milk  at  a  temperature  of  150  degrees  Fahrenheit  for  fifteen  minutes 
was  ample.     TTe  had  touted  this  by  crucial  experiments  repeatedly. 

Both  sterilisation  and  pa.steurisation  prejudicially  affected  milk  as  a  food  for 
infants.  Those  who  advocated  pasteurisatittn  of  milk  would  only  do  harm  to 
their  cau.se  if  they  pretended  f)therwise.  If  milk  that  was  dangerous  by  reason 
of  its  contaminated  condition  had  to  be  used,  then  by  all  means  pasteurise  it, 
an  the  best  tiling  in  Ihf  liirumstaiicis.  But  we  must  not  forgi't  that  dirty  milk 
n-mains  dirty  milk,  however  much  it  be  treat<'d.  Pasteurisation  is  a  method  to 
1)1' recommended  as  the  best  |>racticable  thing  in  many  ctinditions  :  it  should  be 
ordered  on  this  principle  for  the  individual  infant  by  the  person  in  charge, 
doctor,  nurse  or  mother. 

He  thought  he  nf>ticed  a  tendency  in  Dr.  Kenwood's  paper  to  advocate  the 
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piifiteurisatioii  of  all  milk  offered  for  sale.  He  was  bound  to  oppose  any  such 
recommendation.  Milk  is  a  natural  Huid,  and  it  is  the  business  of  the  vendor  to 
supply  it  in  its  pure  and  natural  condition.  To  authorise  or  permit  him  to  enter 
upon  any  treatment  or  artificial  manijjulation  of  milk  would  be  to  embark  upon 
a  course  of  procedui-e  most  dangerous,  and  certain  in  the  long  run  to  do  an 
infinitude  of  harm.  Among  other  things,  it  would  tend  directly  tu  encourage 
the  unscrupulous  milk  vendor  as  against  his  more  conscientious  rivals.  He 
agreed  with  Dr.  Tanner  Hewlett  in  regard  to  the  extremely  dangerous  character 
of  pasteurised  or  sterilised  milk  that  had  undergone  decomposition,  especially  as 
these  changes  frequently  could  not  be  detected  either  by  taste  or  smell. 

Dr.  David  Sommeeville  (King's  College,  London)  said  that  the  terui 
pasteurisation  was  indefinite  and  somewhat  mis-leading  in  that  no  definite 
temperature  and  no  time  of  heating  were  fixed,  and  further  in  that  the  heated 
milk  was  not  necessarily  clean,  fresh,  or  unsophisticated.  In  selecting  time 
and  temperature,  the  controlling  factor  must  be  the  thermal  death  point  of 
the  most  resistant  pathogenic  micro-organism  met  with  in  milk.  That  was 
sometimes  difficult  to  determine,  as  shown  by  the  most  conflicting  statements 
that  had  been  made  concerning  tlie  tliermal  death  point  of  the  well-known 
tubercle  bacillus.  Whilst  a  temperature  of  75°  C.  applied  for  some  minutes 
would  doubtless  destroy  tlie  pathogenic  bacteria  ordinarily  found  in  milk,  it 
must  not  be  forgotten  that  the  spore-bearing  and  peptonising  bacteria  resisted 
much  higher  temperatures.  Some  of  those,  such  as  the  H.  putrijicus  of  Bien- 
stock,  the  B.  aih-oyeaes  capsidatus,  etc.,  produced  in  infants  vomiting,  diarrhcea, 
and  death.  It  appeared  to  him  that  pasteurisation  was  not  always  safe ;  and 
that  where  milk  could  not  be  obtained  whole,  clean,  fresh,  and  cool,  and  could 
not  be  used  within  a  short  time  of  its  being  taken  from  the  cow,  it  siiould  lie 
heated  a  little  further  and  so  rendered  sterile.  Sterilised  milk  had  been  objected 
to  by  reason  of  an  alleged  difficulty  in  connection  with  the  digestibility  of  its 
protein,  and  because  of  the  danger  of  its  producing  infantile  scurvy.  He  believed 
that  the  disturbing  element  in  the  digestion  of  cow's  milk  was  the  fat  and  not  the 
proteins.  If  one  treated  some  human  milk  with  rennet,  a  fine  flocculent  precipi- 
tate was  formed :  if  skimmed  cow's  milk  were  similarly  treated,  a  corresponding 
flocculent  precipitate  appeared ;  but  if  a  sample  rich  in  fat  were  treated,  a  bulky 
tough  mass  of  curd  \^as  the  result.  There  was  sufficient  evidence  no\^-  to  show 
that  the  digestion  was  easier  and  absorption  greater  in  cooked  than  in  raw  milk. 
AVhere  scurvy  appeared  to  be  due  to  sterilised  milk  (it  was  often  caused,  he  be- 
lieved, by  other  and  especially  starchy  foods)  it  should  not  be  attributed  to  the 
heating  but  to  inherent  qualities  in  the  milk,  most  of  all  to  a  lowering  in  quan- 
tity of  alkahne  bases.  Such  bases  must  be  supjilied  in  the  food  in  combination 
with  an  acid  radicle  which  could  be  set  free  by  the  digestive  juices,  as  citric^ 
malic,  phosphoric,  etc.  It  would  be  found  in  those  instances  where  scurvy 
supervened  that  those  salts  were  relatively  insufficient  when  compared  \\\i\\  the 
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tat  present.  Excess  of  fat  drew  upon  the  alkaliiu-  bases  tor  purposes  of  saponi- 
fication :  one  constantly  met  with  that  condition  in  those  cases  where  low 
protein  and  high  fat  obtained  through  dikiting  top  milks  and  cream  with  water- 
In  condensed  milks  and  proprietary  foods,  the  large  volumes  of  water  added 
reduced  the  salts  below  the  limits  demanded  by  the  body.  He  could  find  no  pro- 
prietary food  on  the  market  which  approached  cow's  milk  in  respect  of  its 
content  of  alkaline  salts.  He  agreed  with  Tariot  that  milk  sterilised  at  over 
lOO^  C.  retained  the  whole  of  its  nutritive  value,  and  was  not  inferior  to  milk 
pasteurised  at  8U^  C.  The  destruction  by  heat  of  the  enzymes,  the  slight  altera- 
tion of  the  lactose,  the  precipitation  of  small  quantities  of  cltritate  of  calcium,  or 
the  slight  change  in  the  lecethins,  did  not  affect  its  digestibility,  absorption,  or 
assimilation ;  the  clinics  of  Budin  and  Variot,  where  sterilised  milk  alone  had 
been  used,  and  scurvy  practically  never  seen,  stoutly  supported  this  contention. 

Inst'.-ad  of  receiving  too  little  fat  mauy  infants  got  too  much,  and  the  physical 
conditions  which  followed  had  th-.>ir  explanation  in  that  fact.  The  most  casual 
examination  of  the  stools  of  an  overfed,  flabby,  and  aniemic  baby  that  was 
passing  curds  woidd  demonstrate  that  the  so-called  curds  were  not  proteins,  but 
soaps,  neutral  fats,  and  bacteria. 

'Such  infants  became  restless  and  nervous,  lost  appetite,  and  later  passed  .stools 
of  a  consistency  of  putty  containing  fatty  soaps  and  solid  masses  of  putrefactive 
Uicteria.  If  the  fat  were  cut  off  in  time  and  the  remaining  constituents  of  the 
dietary  reduced  to  those  quantities  that  could  with  ease  be  digested  by  the  child, 
such  cases  invariably  recovered.  That  the  extraction  of  alkaline  bases  was  there 
occurring  on  a  large  scale  «us  further  shown  by  the  increased  elimination  of 
ammonia  in  the  iirine. 

•Scurvy  was  found  in  infants  fed  on  the  breast,  in  others  ted  on  raw  milk, 
and  there  was  no  scientific  evidence  that  he  could  find,  nor  clinical  evidence 
worth  the  name,  that  supported  the  view  that  the  mere  heating  of  milk  produced 
scurvy.     Where  scurvy  occurred  other  factors  were  inviiriably  present. 

-VJl  milk,  but  especially  that  intended  for  infants,  should  be  obtained  from 
the  most  healthy  cows  in  an  aseptic  condition,  should  be  immediately  ccxiled  to 
and  kept  at,  say,  "^  or  8^  C,  and  used  within  twenty-four  hours.  The  matter 
of  cost  should  not  stand  in  the  way  of  that  ideal.  Milk  that  for  any  reason 
must  be  kept  should  be  sterilised  immediately  it  was  drawn  from  the  animals. 
The  intermediate  condition  of  pasteurisation  was  unsatisfactory  by  rea.son  of  the 
fact  already  stated,  viz..  that  putrefactive  sporing  organisms  i-emained  unkilled. 

Dr.  a.  E.  FuKTKic  (^Ki-igate)  agn-ed  with  Ui-.  Kenwoml  in  his  opinicm  that  a 
supply  of  pure,  clean,  cooled,  bottled  milk  could  not  be  relied  upon  as  a  general 
measure  for  many  years  to  come,  if  ever.  The  choice  therefore  lay  between  the 
application  of  heat  and  the  addition  of  a  reliable  and  harmless  germicide,  if  ".uch 
ciiuld  W  found.  Hydrogen-peroxide,  used  in  the  method  advocated  by  .NIr. 
Budde,  might  perhaps  fulfil  these  i-eqiiirements. 
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He  .-aid  if  the  application  ot  heat  were  decided  upon,  pasteurisation  would  be 
preferable  to  sterilisation.  Many  charges  had  been  brought  against  pasteurised 
milk,  probably  in  a  large  degree  owing  to  the  looseness  with  which  the  term  had 
been  used:  namely,  any  temperature  between  140^  and  212^  F.,  and  for  any 
period  between  live  and  thirty  minutes.  He  would  define  pasteurisation  as  the 
maintenance  of  milk  for  not  less  than  twent)'  minutes  at  a  temperature  not 
lower  than  150'  and  not  higher  than  1(3U^  F.  (65^ — 70'  C). 

If  pasteurisation  was  decided  upon,  it  must  be  carried  out  either  at  central 
depots,  municipal  or  otherwise,  or  at  the  home.  If  at  central  depots,  it  must  be 
bottled,  and  he  was  afraid  that  the  cost  would  be  increased.  Such  milk 
was  procurable  at  the  present  time  at  large  dairies,  but  always,  so  far  as  he  was 
aware,  at  an  increased  price.  An  increased  demand  might  possibly  remove  this 
disadvantage. 

If  pasteurisation  was  to  be  carried  out  at  home,  it  was  doubtful  if  it  could  be 
introduced  into  the  dwellings  that  figured  chiefly  in  mortality  statistics  among 
the  young.  The  process  was  not  a  simple  one,  and  an  inexpensive  apparatus 
without  complications  would  be  essential.  If  the  apparatus  devised  by  ^Ir. 
Xathan  Straus  fulfilled  the  temperature  requirements,  possibly  its  use  might  be 
popularised  through  the  general  practitioner,  supplemented  by  demonstrations  by 
health  risitors,  where  such  were  employed  by  the  local  authority. 

At  best,  pasteurised  milk  must  be  looked  upon  as  an  inferior  article  to  pure 
fresh  milk. 

De.  E.  Xash  (Somerleyton)  suppoi'ted  Dr.  Vincent  in  opposing  the  idea 
of  universal  pasteurisation,  and  also  criticised  the  utility  of  the  statistics  of 
the  sterilised  milk  station  at  Battersea,  stating  that  scurvy  w'as  only  reaUsed 
by  ninety-nine  per  cent,  of  the  practitioners  in  its  later  stages,  and  tliat  the 
earlier  stages,  as  instanced  by  anaemia  and  general  irritabilily,  were  never 
regarded  as  having  any  connection  with  scurvy  or  the  causes  that  produced  it. 
Dr.  Nash  contended  that  a  large  number  of  these  debilitated  an;emic  children 
were  the  result  of  feeding  on  pasteurised  or  sterilised  milk,  and  formed  a 
class  which  did  not  appear  in  the  mortality  tables  of  the  past  two  years,  but 
were,  he  believed,  more  liable  to  be  carried  oS  by  other  diseases  later  on.  and 
he  considered  that  the  Battersea  statistics  would  not  be  of  full  value  until  the 
cases  brought  up  on  their  milk  were  followed  over  six  to  eight  years. 

He  advocated  the  stricter  supervision  of  farms  and  dairies  as  one  of  the 
steps  towards  the  obtaining  of  a  clean  milk,  one  of  the  first  of  which  must  be  the 
whole  time  medical  officer  of  health  with  security  of  tenure. 

Mr.  C.  Bevis  (Paddington)  said  it  seemed  to  him  that  the  question  of 
pasteurisation  might  be  considered  under  three  heads.  The  fir^t,  which  was  the 
power  of  pasteurisation  to  destroy  [)athogenic  organism-,  he  thought  we  might 
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take  as  settled  as  regards  its  efficacy  if  pasteurisation  be  carried  out  in  a  proper 
and  scientific  manner.  The  next  was  the  vexed  question  of  whether  or  not 
pasteurised  milk  was  the  cause  of  scurvy,  rickets,  and  kindred  disorders  ;  which 
question  had  not  yet  been  settled,  and  he  scarcely  thought  that  it  was  likely  to 
be  settled  within  the  lifetime  of  any  of  those  present. 

The  chief  question  was  the  commercial  pasteurisation  of  milk  on  a  large 
scale,  and  it  required  very  careful  consideration.  It  was  true  that  the  large 
dairy  companies  in  London,  who  were  endeavouring  to  supply  raw  milk  in  as 
proper,  clean,  and  hygienic  condition  as  possible,  would  (if  called  upon)  supply 
pasteurised  milk  which  would  be  above  suspicion;  but,  at  the  same  time,  all 
sorts  and  conditions  of  milk,  of  varying  age  and  condition,  clean  and  unclean, 
would  be  foisted  on  the  public  by  unscrupulous  vendors,  and  there  was  practically 
no  means  by  which  any  control  could  be  exercised  over  such  nefarious  practices. 
There  was  one  dogma  which  one  might  lay  down,  and  to  which  there  would  be 
scarcely  any  exception.  It  was  this :  Raw  milk  never  putrefied ;  pasteurised 
milk  always  did.  It  was  quite  certain  that  pasteurised  milk  underwent  a 
decomposition  which  raw  milk  never  did.  This  decomposition  was  caused  by  the 
development  of  sporogenous  organisms,  and  we  were  completely  in  the  dark  as 
to  what  to.xins  or  other  undesirable  products  might  be  the  result  of  such  fer- 
mentation. He  had  considerable  experience  in  examining  and  testing  various 
kinds  of  commercial  pasteurisers,  and  he  would  never  forget  the  results 
obtained  with  one  invented  by  Baron  von  Pfieff,  which  were  excellent.  Even 
thouf;h  the  milk  had  been  healed  considerably  above  the  temperature  necessary 
for  pasteurisation,  it  was  delivered  bj-  the  machine  without  any  of  that  boiled 
taste  so  easily  taken  on  when  milk  was  overheated.  Some  of  the  milk  was 
kept,  and  was  sweet  to  the  taste  after  four  days.  It  was,  however,  at  that 
time  simply  teeming  with  organisms,  and  he  would  be  very  sorry  to  imbibe 
such  milk,  as  the  results  might  be  anything  but  desirable. 

It  was  probable,  when  pasteurised  milk  was  bought  as  a  commercial  article, 
that,  owing  to  the  fact  that  it  did  not  normally  sour  as  ordinary  milk  did, 
it  might  be  kept  in  warm  weather  sufficiently  long  to  develop  unseen  but  very 
probable  toxic  conditions.  There  was,  however,  one  perhaps  still  more  im- 
portant question,  though  to  a  certain  extent  on  the  theoretical  side,  and  it 
had  practically  not  been  touched  by  any  of  those  who  had  as  yet  spoken.  At 
the  pivsent  time  the  importance  of  the  presence  of  lactic  acid  organisms  in  the 
alimentiiry  canal  as  an  antidote  to  dyspepsia,  and  other  disorders  of  the  stomach 
of  a  like  nature,  was  being  very  strongly  impressed  on  us  from  the  work  of  Prof. 
Metchnikoff  and  otliers,  and  he  had  himself  seen  some  wonderful  results  occur 
in  tliat  treatment  of  digestive  troubles.  Now  if  certain  forms  of  dyspepsia 
seemed  to  be  the  result  of  a  lack  of  lactic  acid  organisms  in  the  alimentary  canal, 
and  might  be  greatly  ameliorated  by  the  ingestion  of  large  quantities  of  such 
organisms,  it  behoved  them  to  exerci.se  the  greatest  care  in  completely  and 
entirely  shutting  uH  the  almost  sole  supply  of  those  organisms  to  the  population 


Discussion.  269 

of  London  by  a  universal  system  of  pasteurisation,  as  organisms  of  that  class 
were  most  certainly  killed  or  seriously  attenuated  by  the  temperature  requisite  to 
ensure  proper  pasteurisation. 

Mk.  H.  Droop  Richmond  (London)  said  that  pasteurised  milk  should  not 
be  heated  to  75°  C,  as  this  was  beyond  the  point  at  which  albumen  underwent  a 
change,  and  it  was  near  the  temperature  at  which  destruction  of  the  enzymes 
could  be  detected.  There  was  no  trouble  in  pasteurising  milk  at  temperatures 
between  150°  and  160°  F.,  and  the  temperature  certainly  should  not  exceed 
160°  F.  He  drew  attention  to  the  work  of  Babcock,  Russell,  and  their  co- 
workers, in  which  the  importance  of  agitation  of  the  milk  during  heating  was 
pointed  out.  They  had  pasteurised  milk  at  temperatures  as  low  as  140°  F. 
when  well  agitated,  while  considerably  higher  temperatures  were  ineffectual  if 
the  milk  was  still. 

Under  commercial  conditions  he  had  found  as  average  figures  that,  if  the 
milk  was  kept  in  rapid  motion,  ten  seconds'  exposure  at  160°  F.  destroyed  97 
per  cent,  of  the  micro-organisms ;  si.x  minutes  was  sufficient  to  destroy  99-5  per 
cent. :  and  in  fifteen  minutes  99-7  per  cent,  disappeared.  He  suggested  that  it 
was  possible  that  some  at  least  of  the  evil  effects  attributed  to  pasteurised  milk 
might  be  due  to  the  destruction  of  the  lactic  acid  producing  organisms,  and 
referred  to  the  views  of  Metchnikoff  as  to  the  importance  of  organisms  producing 
lactic  acid.  In  ordinary  milk  the  organisms  not  destroyed  at  160°  F,  were 
crowded  out  by  the  lactic  ferments:  while  in  pasteurised  milk  they  had  no 
opposition,  and  could  rapidly  increase. 

Referring  to  the  price  of  pasteurised  milk  in  bottles  (4d.  per  quart) 
mentioned  by  Professor  Kenwood,  he  pointed  out  that  while  pasteurisation  was 
not  very  expensive,  the  loss  due  to  breakage  and  non-return  of  bottles  was 
appreciable.  H  pasteurised  milk  had  to  be  sold  in  bottles  at  4d.  per  quart,  it 
meant  either  that  no  profit  would  accrue  to  the  vendor  (and  while  he  might 
put  up  with  this  for  a  little  time  for  the  advertising  advantages,  or  to  gain 
custom,  it  could  not  continue  permanently),  or  economies  either  legitimate  (such 
as  the  reduction  of  the  number  of  daily  deliveries)  or  illicit  (by  reduction  in 
quality)  would  be  necessary. 

Dr.  G.  Quin  Lenjiane  (Battersea)  acknowledged  his  obligation  to  the 
excellent  paper  of  Professor  Kenwood,  with  the  contents  of  which  in  the  main 
he  was  in  agreement.  At  the  same  time  he  was  strongly  of  opinion  that  the 
controversy  w-hich  raged  between  those  who  believed  in  pasteurising  and  those 
who  favoured  sterilisation,  was  much  overdone.  After  his  experience  in  con- 
nection with  the  Battersea  Municipal  :\Iilk  Depot,  he  would  have,  he  feared, 
to  proclaim  himself  a  heretic,  as  he  gathered  from  Professor  Kenwood's  paper, 
and  from  the  tone  of   the  discussion  so  far,  that  sterilisation  was  not  looked 
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upon  with  any  degree  of  favour.  Wlien,  two  and  a  quarter  years  ago.  lie  took 
over  the  charge  of  the  Battersea  Municipal  Milk  J)e))ot  in  succession  to 
Dr.  G.  F.  McCleary,  now  Medical  Officer  of  Health  of  Hampstead,  he  was 
imbued  witli  the  same  theoretical  objections  to  the  use  of  sterilised  milk  which 
Dr.  Vincent  had  so  strongly  raised. 

It  was  said  that  a  little  practice  was  worth  a  large  amount  of  theory,  :md  it  was 
owing  to  the  practical  experience  which  he  had  while  supervising  the  feeding  of 
some  ]..jOO  babies  during  the  past  two  years,  that  he  was  compelled  to  discard 
his  theoretical  views  as  to  the  (alleged)  dangers  of  sterilised  milk.  So  far  as  he 
could  see,  these  were  greatly  exaggerated.  For  example,  during  the  past  year 
the  Battersea  Depot  had  led  nearly  70U  children.  He  gave  a  few  details  as  to 
the  number  and  the  length  of  time  during  which  these  babies  were  fed  on 
the  sterilised  milk,  as  follows  :-  - 

PERIOD  FED. 


Under 
1  week. 

1  week 

and 

under 

1  month. 

1-3 

months. 

3-6 

months. 

6-9          9-12        Over  12 
monthsi.      months.      months. 

Total. 

36 

04 

15.>^ 

136 

98               ii'2       j        64 

1                   1 

618 

It  would  be  seen  that  the  majority  of  those  children  were  fed  at  the  earlier 
ages,  and  that  a  considerable  number  had  been  fed  for  long  jx'riods.  It 
was  reasonable  to  anticipate  that  if  the  use  of  sterilised  milk  favoured  the 
development  of  morbid  conditions  there  would  have  been  ample  opportunity 
of  observing  such.  That  was  the  more  probable,  as  he  was  not  dealing  with 
a  normal  infant  i)opulation.  fully  80  per  cent,  of  the  children  having  been 
recommended  by  medical  men  because  they  were  suffering  from  some  more 
or  less  serious  condition  of  ill  health  when  they  were  admitted  to  the  milk 
depot.  Furthermore,  manv  of  those  children  were  suffering  from  scurvy  or 
rickets  when  they  commenced  to  take  the  milk,  and  notwithstanding,  in  the 
majority  of  instances,  they  immediately  began  to  steadily  impro\e.  In  only 
two  instances,  although  50  per  cent,  of  the  infants  came  weekly  under  his 
supervision  at  the  weighing  room,  did  he  observe  rickets  develop  while  the 
children  were  fed  on  sterilised  milk.  He  could  not,  therefoi-e,  shut  his  eyes 
to  the  fact  that  as  regards  the  theoretical  disadvantages  of  sterilised  milk  lo 
the  infant,  practically  there  was  no  evidence  to  support  them  so  far  as  his 
exi)erience  went.  He  would  not  prefer  sterilised  milk  to  pasteurised,  nor  was 
lie  arguing  from  that  standpoint.  What  he  most  desired  to  bring  home  to 
the  meeting  was  that  from  practical  observation  then-  wa<  little  or  no  evidence 
that  I'le  use  of  sterili.sed  milk  was  liarinfiil  to  the  ^rowing  infant. 
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The  prublfiii  of  tht^  milk  supply  of  London  «a.s  a  big  question.  It  was 
probable  that  by  legislative  action  great  improvement  could  be  effected  in  the 
present  supply.  He  agreed  that  a  pure  unsophisticated  milk  direct  from  the 
cow,  modified  to  suit  the  respective  ages,  was  the  best  substitute  for 
mothers  milk  for  the  growing  infant,  but  he  did  not  think  that  even  by 
means  of  legislative  action  you  were  going  to  obtain  an  ideal  milk  supply. 
It  would,  particularly  among  the  poorer  classes  of  urban  communities,  still  be 
necessary  to  take  precautions,  either  by  pasteurisation  or  sterilisation.  Even 
were  the  use  of  sterilised  milk  harmful,  it  was  infinitely  less  dangerous  than 
polluted  and  disease-infected  milk,  conditions  which  there  was  abundant  evi- 
dence to  show  characterised  much  of  the  milk  supply  of  London.  He  would, 
until  he  had  evidence  to  the  contrary,  continue  to  take  the  precaution  of 
recommending  the  use  of  either  sterilised  or  pasteurised  milk.  The  best  rule 
to  follow  was  to  pasteurise  in  cold  weather  and  sterilise  in  hot. 


Db.  Beresfubu  KiNCrSFuRD  (London )  asked,  did  Prof.  Kenwood  think  that 
it  was.  at  present,  possible  so  to  standardise  milk,  by  bacteriological  and  other 
tests,  that  reliable  certificates  of  merit  could  be  awarded  to  those  vendors  whose 
milk  passed  such  tests  with  credit  ? 

From  the  remarks  made  by  several  authorities  there  that  day  it  seemed  that 
the  changes  produced  in  milk  by  pasteurisation  were  not  yet  all  fully  under- 
stood ;  moreover,  the  process  itself  was  a  somewhat  technical  one,  and  if  adopted 
on  the  large  scale  would,  in  many  districts,  require  considerable  supervision. 

By  the  unlearned  farmer  or  dairyman  the  milk  might  be  overheated,  and 
so  made  less  digestible,  and  perhaps,  also,  less  nutritious.  Or  it  might  be  heated 
too  little,  and  the  inadequately-treated  milk  might  be  consumed  after  it  had 
become  stale  (or  bad),  under  the  erroneous  belief  that  all  milk  sold  as  pasteur- 
ised milk  would  be  sure  to  keep  good  for  a  certain  number  of  hours. 

Professor  Kenwood  had  confessed  that  he  was  not  optimistic  as  regarded 
the  value  of  inspection,  yet  the  process  he  advocated  would  surely  call  for 
more  inspection  and  supervision  than  ever. 

The  better  plan  was  to  make  it  worth  the  vendor's  while  to  strive  after 
perfection,  rather  than  to  so  arrange  matters  that  be  had  no  inducement  to  do 
niore  than  was  necessary  to  pass  muster  with  the  inspectorate  of  his  district. 
It  was  better  to  strive  after  approbation  than  to  seek  only  bow  one  might 
just  escape  censure. 

Certificates  from  reliable  institutions  («.</.,  The  Koyal  Sanitary  Institute  or 
Professor  Kenwood's  laboratory)  would  be  worth  a  good  deal  as  legitimate 
advertisements,  the  more  so  as  the  poorer  classes  came  to  appreciate  the  value 
and  importance  of  a  pure  milk  supply.  In  time  even  they  might  learn  to 
patronise  only  those  purveyors  who  could  always  show  u|)-to-date  certificates  of 
merit.     The  advertisement  would  help  to  pay  for  the  examinations,  and  most  of 
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the  inspection  could  be  done  away  with  if  it  paid  vendors  to  always  supply  a 
reliable  article. 

Xo  doubt  the  milk  of  certificate  holders  would  command  a  higher  price  at 
first,  but.  if  certification  became  general,  competition  would  probably  soon  bring 
down  prices  all  round  to  a  normal  level. 

Dh.  W.  a.  Bomj  (Holborn)  said  it  must  be  remembered  that  the  human 
organism  was  very  complex :  also  the  old  adage  that  one  man's  food  was  another 
man's  poison.  Many  infants  did  not  thrive  even  on  their  mother's  milk ;  and 
many  breast-fed  infants  died  in  the  early  months  of  life  from  malnutrition  and 
wasting  diseases. 

In  Holborn  they  had  arranged  with  a  large  dairy  company  to  supply  modified 
milk  without  any  cost  to  the  council,  and  the  majority  of  the  infants  thrived 
well  and  ilid  not  suffer  from  scurvy.  It  was  better,  therefore,  to  be  guided  by 
practice  than  by  theory,  especially  a-;  mnn\  of  the  theories  had  not  been 
proved  to  be  correct. 

Other  foods,  as  well  as  sterilised  milk,  were  often  given  to  iulants  by 
mothers,  and  these  foods  were  more  likely  to  be  the  cause  of  any  scurvy  that 
might  occur.  Dr.  Nash  owned  that  the  scurvy  was  often  deferred  until  after  the 
first  year  of  life  (  vhich  certainly  was  better  than  their  sufl'ering  earlier),  and  such 
infants  had  then  almost  certainly  been  fed  witli  other  food  than  milk. 

He  could  not  agree  with  Dr.  tSommerville  that  the  cost  of  the  milk  did  not 
matter,  for  it  was  found  that  many  of  the  mothers  could  not  afford  to  pay  even 
4d.  per  day  for  modified  milk  ;  in  fact,  in  exactly  half  of  the  ca.ses  of  children 
who  had  modified  milk  last  year,  on  account  of  the  poverty  of  the  mothers  half 
of  the  cost  was  paid  by  one  of  the  councillors. 

The  pasteurisation  of  milk  was  not  practicable  in  the  homes  of  the  poor. 

It  was  also  stateil  that  the  co.st  of  bottles  would  be  prohibitive.  He  could 
not  agree  with  this,  for  empty  milk  cans  were  returned,  so  why  not  also  empty 
bottles? 

In  dealing  with  this  question  the  proper  si  use  of  proi)()rli(in  was  wanted,  and 
he  therefore  agreed  with  Professor  Kenwood  that  "  these  w  ho  rail  against  the 
use  of  sterilised  milk  say,  in  efl'ect,  that  rather  than  one  child  may  suffer  from 
scurvy,  some  hundreds  should  be  left  to  die  from  zymotic  diarrlui'a,  etc." 

Mn.  Nathan  .Stuals,  who  was  uimble  to  attend,  tclegrajjlied  from  Langen- 
scliwalbach  as  follows : 

Kegret  exceedingly  inability  to  be  |)resent.  Pasteurisaticm  is  at  iircst^nt  the 
best  remedy  against  high  infantile  death-rate.  Pasteurisation  should  begin 
where  bi-east-feeding  ceases ;  each  day's  supply  should  be  i)asteurised  and 
niodiiied  to  the  needs  of  infants.  In  Sandhausen,  near  Heidelberg,  where 
death-rate  was  abnormally  high,  1  succeeded  during  the  last  four  months  to 
reduce  it  just  to  one  half  by  simply  pasteurising  the  same  milk  as  used  before ; 
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and  everywhere  in  America  where  pasteurisation  was  introduced  the  death-rate 
was  reduced  iniinediatelj-.  In  sixteen  years'  experience  1  have  always  achieved 
the  greatest  results  during  the  hottest  months  of  suminer. 

Dr.  Kexwood  (London),  in  replying  to  the  discussion  stated  that  he  could 
assure  those  who  had  raised  the  question  as  to  whether  pasteurised  milk  in 
bottles  could  he  supplied  at  4d.  per  quart  that  several  Companies  were  now 
doing  so,  at  a  fair  profit ;  and,  as  a  matter  of  fact,  he  had  been  supplied  for  the 
past  eight  years  with  sterilized  milk  in  bottles  at  that  figure.  He  considered  that 
any  suggestion  which  involved  an  increase  in  the  cost  of  the  milk  was  no  satisfactory 
solution  of  the  problem  they  had  to  face :  and  Dr.  Tincent's  suggestion  that 
pasteurisation  should  only  be  recommended  in  individual  cases  under  skilled  advice, 
lost  sight  of  the  fact  that  the  bulk  of  that  class  among  whom  the  infants  suffered 
most  were  quite  unable  to  procure  advice.  He  was  of  opinion  that,  so  far  from 
the  cost  not  being  allowed  to  stand  in  the  way  of  the  ideal  milk  supply,  as 
suggested  by  Dr.  David  Sommerville,  the  cost  was,  as  he  had  defined  in  his 
paper,  a  most  important  determining  condition  for  an  ideal  public  supply.  He 
considered  that  the  actual  instances  in  which  the  mere  substitution  of  a 
pasteurised  milk  supply,  for  a  raw  milk  supply,  had  reduced  the  mortality 
amongst  infants  some  50  per  cent,  (as  at  Eandall  Island  and  elsewhere),  afforded 
sufficient  argument  that  whatever  the  disadvantages  of  pasteurisation  may  be, 
the  net  advantages  bulk  enormously  in  comparison  with  them  ;  and  he  based  his 
conclusions  as  to  the  great  exaggeration  of  the  harm  of  pasteurised  milk  from 
the  circumstance  that  competent  medical  men,  with  great  experience  of  infants, 
testify  to  the  very  rare  occurrence  of  any  untoward  consequences.  He  con- 
sidered that  the  late  Professoi-  Budin"s  experiences  were  almost  unique :  and  he 
had  in  his  possession  a  letter  written  by  that  authority,  only  a  few  months  before 
his  death,  in  which  he  testifies  to  his  unshaken  belief  in  the  fact  that  the  use  of 
pasteurised  milk  involved  practically  no  danger  of  scurvy. 

In  reply  to  Dr.  Kingsford  he  would  like  to  say  that  the  certificated  milk 
which  he  suggested  had  met  with  a  good  sale  in  some  countries  ;  but  the  cost 
was  prohibitive  to  the  poorer  people,  and  he  did  not  believe  that  milk  produced 
under  all  the  conditions  of  certification  could  be  produced  and  sold  at  4d.  per 
quart.  The  process  advocated  certainly  called  for  inspection  and  supervision, 
but  inspection  and  supervision  at  the  depots  and  dairies  from  which  the  milk  is 
sold  to  the  people.  Such  inspection  and  supervision  is  very  easy  compared  to 
that  of  the  isolated  farm  premises  in  rural  districts. 

Dr.  Butler  (of  Willesden)  and  Dr.  H.  Stott  (of  the  East  Sussex  combined 
Districts)  also  took  part  in  the  discussion. 
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SCHOOL    HYGIENE    IN   AUSTRALIA. 

Ky    H.     CUjSXPSTON,     M.D., 
Medical  Officer  of  Health,  Central  Board  of  Health,  Western  Australia. 


TO  understand  the  conditions  existing  in  Australia  it  must  always  be 
remembered  that  Australia  is  a  large  continent,  with  an  area  of 
3,077,657  square  miles,  so  that  thei'e  is  ample  room  for  variation. 

This  continent  is  divided  into  six  states :  five  on  the  mainland,  and  the 
island  of  Tasmania.  Each  of  these  has  self-government  in  local  affairs, 
including  education ;  so  that  when  the  subject  of  school  hygiene  in 
Australia  is  considered  it  must,  of  course,  be  remembered  that  each  of  the 
six  states  approaches  the  matter  in  its  own  way.  A  short  account  of  the 
work  in  each  place  has  been  obtained  from  the  departments  respectively 
concerned,  and  these  are  given  below. 

It  will  be  seen  that  all  over  Australia  the  authorities  concerned  aiv 
energetically  working  towards  the  adoption  of  the  measures  most  effective 
for  the  conditions  obtaining  in  each  place. 

There  is  a  great  difference  between  the  conditions  under  which  medical 
inspection  of  school  children  is  carried  on  in  a  country  like  England  and 
those  which  a  medical  school  officer  would  have  to  deal  with  in  Australia. 
The  distances  l)otween  schools  is  often  so  great  and  the  number  in  each 
place  so  small,  that  there  would  not  be  nearly  enough  time  for  one  or 
even  four  or  five  medical  men  to  completely  cover  the  ground  in  each 
year.  So  that  in  all  ])robability  the  medical  inspection  of  school  children 
will  for  the  present  be  contined  to  the  large  centres  of  population. 

A  scheme  is  now  lieing  drawn  up,  and  will  probably  soon  be  put  into 
operati(m,  by  which  a  simultaneous  examination  of  a  large  number  of 
children  will  take  place  through  the  whole  Commonwealtli  of  Australia. 
When  this  is  completed,  statistics  will  be  available  foi-  (•oni])arison  witli 
those  of  older  countries. 

VicroHi  A. 

During  NoMniiier  and  December,  l*.tO.">,  Dr.  E.  Robertson  of  the 
Central  Board  of  Health  conducted  an  examination  of  1584  chihlren  from 
two  types  of  schools,  (a)  in  industrial  suburbs,  ((>)  in  residential  snbiubs. 
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As  a  result  of  tlie  conditions  revealed,  the  Cliairniiin  of  the  Central  Board 
of  Health,  Dr.  Xorris,  addressed  a  memorandum  to  the  Government  of 
the  State,  setting  out  the  urgent  desirability  of  appointing  a  medical 
officer  for  schools.  This  has  not  yet  been  accomplished,  but  it  is  expected 
that  very  shortly  a  full-time  medical  officer  of  schools  will  be  appointed. 

In  Victoria  practically  the  whole  of  the  primary  education  is  carried 
out  by  the  State,  but  the  secondary  education  is  entirely  served  by  private 
enterprise.  The  Government,  however,  exercise  a  rigorous  supervision  by 
means  of  the  Registration  of  Teachers  and  Schools  Act,  1905. 

In  this  Act  "  school "  means  an  assembly  of  three  or  more  children  at 
appointed  times  for  the  purpose  of  their  being  instructed  by  a  teacher  in 
all  or  any  of  the  under-mentioned  subjects,  namely,  reading,  writing, 
arithmetic,  grammar,  geography,  English  or  other  language,  mathematics ; 
but  does  not  include  the  University  of  Melbourne  or  any  college  affiliated 
therewith,  or  any  assembly  of  children  all  of  whom  are  members  of  not 
more  than  two  families,  or  any  State  school,  or  any  school  aided  by  the 
State. 

A  Board  has  been  created,  in  accordance  with  the  terms  of  the  Act, 
consisting  of  ten  members ;  of  these  three  shall  be  appointed  as  repre- 
sentatives of  the  education  department,  four  shall  be  appointed  as 
representatives  of  schools  other  than  State  schools,  two  shall  be  nominated 
by  the  council  of  the  University  of  Melbourne,  one  shall  he  appointed  as 
a  representative  of  State-aided  technical  schools. 

Every  school  and  teacher  must  l)e  registered  with  this  Board  within  a 
time  to  be  fixed  by  the  Board. 

Every  person  who  shows  evidence  that  for  three  consecutive  months 
prior  to  the  passing  of  the  Act  he  was  employed  or  acted  as  a  bonil  fide 
teacher  will  be  registered  by  the  Board. 

After  July  1st,  1900  {i.e.  after  the  first  six  months  of  the  existence  of 
the  Act),  no  person  shall  be  registered  as  a  teacher  unless  he  produces 
evidences  which  shall  satisfy  the  Board  as  to  his  fitness  to  teach. 

All  school  prrniises  must  satisfy  the  Board  of  Ilealtli  in  all  structural 
(lualities. 

QUEKN>I,VM>. 

The  Connnissioner  of  Public  Health,  Dr.  K.  B.  Ham,  in  a  rejtort  to 
the  Home  Secretary,  emphasises  that  "  a  more  general  movement  towards 
a  systematic  inspection,  or  at  least  an  adojition  of  a  systematic  method  of 
inquiry  into  the  health  and  physical  culture  of  the  ciiildren  in  our  public 
schools  is  exceedingly  desirable.'" 

The  question   of  acute  contagious  ojihthalmia  among  the  children  of 
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the  drier  country  districts  in  Queensland  is  an  urgent  one.  Dr.  Ham,  in 
his  Annual  Eeport,  1907,  points  out  that  "this  disease  is  of  a  highly  con- 
tagious character,"  and  "  is  largely  disseminated  through  the  medium  of 
schools."  He  further  quotes  a  medical  man  with  large  experience  of  this 
condition  to  the  effect  that  no  inconsiderable  pi'oportion  of  the  children  so 
affected  run  the  risk  of  becoming  incurable  or  permanently  blind. 

Dr.  Ham  is  energetically  pushing  the  question  of  school  hygiene,  and 
it  may  therefore  be  expected  that  before  long  Queensland  will  have  a 
well-organised  system  of  medical  inspection  in  schools. 

South  Australia. 

In  South  Australia  the  movement  in  the  direction  of  the  establish- 
ment of  school  hygiene  is  as  yet  only  in  the  beginning.  The  chairman 
of  the  Central  Board  of  Health,  Dr.  Ramsay  Smith,  has  been  continually 
reminding  those  in  whose  hands  the  matter  chiefly  lies,  as  well  as  the 
general  public,  of  the  necessity  of  taking  action  in  the  direction  of  medical 
inspection  of  scliool  children. 

There  have  been  for  some  years  courses  of  lectures  on  school  hygiene 
as  part  of  the  regular  curriculum  at  the  training  college  for  teachers ;  and 
now  there  has  already  been  a  medical  inspector  appointed  to  undertake 
the  work  of  inspection  of  school  children. 

As  a  commencement  the  examination  is  to  be  undertaken  of  1,000 
children  from  schools  in  the  metropolitan  area,  in  county  towns,  and  in 
distinctly  rural  districts. 

This  work  will  afterwards  be  extended  and  the  direction  of  this  exten- 
sion will  be  determined  by  the  results  of  the  examination  now  proceeding. 

AVesterx  Australia. 
The  work  begun  by  Dr.  Blackburne  (whose  own  report  is  given  below) 
has  been  used  as  a  guide  for  the  establishment  of  a  routine  method.  The 
schools  in  this  state  are  scattered  over  about  250,0(iU  sq.  miles,  so  that 
it  is  obviously  impossible  that  one  person  should  cover  the  whole  area. 
The  children  in  the  country  districts,  however,  enjoy  on  the  whole  suffi- 
ciently good  health  to  render  a  routine  medical  insiicction  unnecessarv. 
Advantage  is  taken  of  opportunities  afforded  when  the  medical  officer  for 
schools  is  in  any  country  district  on  other  work  to  make  an  examination 
of  the  school  children.  In  the  urban  districts,  however,  a  continuous 
routine  practice  is  now  made  of  examining  children  as  the\-  enter  the 
school,  so  that  the  existence  of  defects,  physical  or  mental,  may  be  dis- 
covered and  the  attention  (if  tiie  parents  drawn  to  it. 
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The  medical  officer  of  the  Central  Board  of  Healtli,  who  is  chai'ged 
with  the  supervision  of  school  hygiene,  has  also  many  other  functions,  and 
cannot  hope,  at  present,  to  do  more  than  examine  new  scholars,  with  the 
possible  extension  of  the  work  to  include  the  examination  of  those  about 
to  leave  school,  and  a  third  examination  of  children  between  the  ages 
of  9  and  12  years.  In  later  years  this  small  beginning  will  be  extended, 
so  that  eventually  there  will  be  cue  or  more  medical  officers  whose  time 
will  be  entirely  devoted  to  medical  supervision  of  schools. 

In  addition  to  the  work  described  relating  to  the  children,  there  is 
also  much  work  being  done  in  the  instruction  of  the  teachers.  A  course 
of  lectures  on  school  hygiene  is  given  as  a  regular  part  of  the  curriculum 
at  the  teachers'  training  college. 

An  article  on  the  same  subject  is  published  in  the  Education  Circnlcn-, 
which  is  issued  monthly. 

There  has  also  been  issued  by  the  Education  Department  an  excellent 
manual  on  hygiene  in  its  relationship  to  all  matters  with  whicli  a  teacher 
is  likely  to  be  brought  in  contact,  which  consists  of  a  series  of  outline 
lessons  through  which  the  teacher  is  to  take  the  classes  during  the  course 
of  the  year. 

Appended  are  the  Building  Kules  issued  by  the  Education  Depart- 
ment of  ^Vestern  Australia. 

APPENDIX  VI.— BuUding  Rules. 


(A.) — Pl.ANXIXG    AMI    ACCOMMOUATIOX. 

Schools  (subject  to  the  extent  of  site  permitting)  to  be  one  storey  in 
height,  and  planned  on  the  combined  corridor  and  central  hall  system  (with 
special  view  to  facility  of  extension),  in  accordance  with  these  rules  ;  and. 
in  case  of  additions,  so  that  the  least  possible  disturbance  to  the  portions 
already  built,  or  in  occupation,  may  be  occasioned. 

(B.) — Walls,  Flooes,  and  Eoofs. 

1.  In  aU  rooms  used  for  teaching  the  ceilings  to  be  level  at  the  wall 
plate,  and  to  be  14  ft.  clear  height  from  floor. 

2.  A  damp-proof  course  to  be  provided  in  all  brick  and  stone  buildings. 
;j.     Brick  walls  to  be  built  with  a  cavity  where  exposed  to  driving  rain, 

and  to  be  plastered  inside,  having  a  cement  dado  trowelled  to  a  glass  face 
4  ft.  liigh  in  class  rooms  and  5  ft.  high  in  corridors  and  central  hall. 

4.  The  inside  jambs  of  aU  windows  to  be  plastered,  so  as  to  avoid  tlie 
use  of  projecting  architraves,  nosings,  etc.,  which  accumulate  dust. 

5.  The  dados,  walls,  and  ceilings  to  be  painted  i)i  colours  to  be  approved. 
0.     The  floors  throughout  to  be  of  wiMjd. 

7.     The  spaces  between  tiie  roofs  and  ceilings  to  be  «ell  vciitilatfd  ; 
gables  to  be  used  accordingly  in  preference  to  hips  w  herever  possible. 
S.     All  spaces  under  wooden  floors  to  be  well  ventilated. 

TGI  .  \\l\.       \().  f).  .s 
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(C.)— EXTKAXCES. 

1.  Separate  entrances  to  be  provided  for : — 

(1)  Boys,  (2)  Girls  and  Infants; 
and,  in  more  advanced  stages, — 

(3)  For  Infants  only  (separate  from  Girls'  entrance). 

2.  All  exterior  doors  to  open  outwards  only,  and  all  class-room  doors 
to  open  inwards. 

3.  Escape  doors  to  be  provided,  if  deemed  necessarj'  in  any  special 
case,  for  use  onlv  in  the  event  of  panic  or  fire. 

4.  External  porches  to  be  prodded  where  necessary  for  protection  of 
entrance  from  sun  or  weather. 

(D.) — Cloak  Eooms  axd  Lavatories. 

1.  Heights  o*  lavatory  benches  to  be: — For  Infants,  1  ft.  11  in.,  and 
for  older  children,  2  ft.  2  in.,  with  one  basin  or  jet  for  about  every  20 
children.     (For  wastes,  etc.,  in  connection  with  basins,  see  Sanitation.) 

2.  Hat  pegs  to  be  spaced  15  in.  apart,  in  three  tiers,  set  quincunx,  at 
heights  of  2  ft.  -"Jin.,  'Ah.,  and  3  ft.  9  in.,  respectively,  for  Infants;  and 
3  ft.,  4  ft.,  and  o  ft.  respectively,  for  older  children. 

(E.) — Class-Rooms. 

1.  Class-rooms  to  be  calculated  at  not  less  than  11  square  feet  of 
floor  space  for  each  child. 

2.  The  standard  size  of  class-room  to  be : — For  50  children,  26  ft.  by 
22  ft.,  or  24  ft.  by  24  ft.;  and  for  infants'  rooms  (in  the  mixed  schools), 
35  ft.  by  24  ft. 

3.  Class-rooms  to  be  on  the  same  floor  level  as  the  corridors,  and  to 
have  movable  steps,  three  in  number,  and  each  3  in.  in  height,  to  enable 
dual  desks  to  be  graded. 

3a.  Grading  not  to  be  introduced  in  schools  provided  for  less  than 
100  children. 

4.  Class-rooms  to  be  planned  so  that  they  may  be  cleared  quickly  and 
without  disturbance  to  other  parts  of  the  school. 

5.  Map-rails,  with  hooks,  to  be  fixed  at  a  height  of  10  ft.  6  in.  all 
round  the  walls. 

6.  A  blackboard,  3  ft.  3  in.  deep  and  2  ft.  (i  in.  from  floor,  to  be  fixed 
along  the  whole  leuKth  of  wall  oppo.site  the  desks,  and  also  in  central  halls 
and  corridors  when  required. 

7.  A  good-sized  cupboard  for  stock  to  be  provided  to  each  room,  and 
a  stationery  store  next  the  teachers'  room. 

8.  Class-room  doors  to  have  glass  upper  panels. 

9.  Every  class-room  to  have  an  open  fireplace. 

(F.)— Halls. 
Where  central  halls  are  not  provided,  grading  may  be  omitted  in  one  of 
the  cla.ss-rooms. 

((i.) — Teach  Ens'  E(«im. 
In  the  larger  schools  (for  more  than  150  scholars)  a  teachers"  room  to 
be  provided,  thi*  dimensions  16  ft.  by  10  ft. 
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(H.) — Veraxdaiis. 

1.  Where  protection  against  weather  or  sun  is  necessary,  a  verandah 
of  sufficient  extent,  and  not  less  than  10  ft.  in  width,  to  be  provided. 

2.  These  verandahs  to  have  a  gravel  floor ;  to  be  provided  witli 
wooden  seats,  and  to  serve  as  shelter  sheds  for  each  sex. 

(I.) — "Windows. 

1.  Every  part  of  the  school  building  to  be  amply  liglited. 

2.  The  minimum  area  of  glass  in  a  class-room  of  the  24  ft.  by  24  ft. 
size,  to  be  65  square  feet. 

3.  All  main  windows  in  rooms  used  for  teaching  to  be  planned  gener- 
ally on  the  South  or  East  sides  only,  and  on  the  left  side  of  the  children's 
seats  or  benches. 

(1.)  The   sills   to  be  4  ft.   from   the  floor,  the  windows  and 

fanlight  reaching  to  the  ceiling. 
(2.)  Each  fanlight  to  be  hung  on  centres,  the  windows  to  have 

double  hung  lifting  sashes. 
(3.)  The  windows  to  be  arranged  so  that  the  first  jamb  is  at 

2  ft.  6  in.  from  the  wall  at  the  back  of  the  children. 
(4.)  Each  class-room  to  have  three  or  four  windows  witliin  its 

length. 
(5.)  Where  verandahs  are  necessary  on  account  of  a  North  or 

AV^est   aspect,   special    provision    to    be    made    against 

obstruction  to  the  lighting  of  the  class-room. 
(6.)  Spring-blinds  hung  at  the  transoms  to  be  provided  where 

necessary. 

(J.)— Yektilatiox. 

1.  Fresh  air  to  be  admitted  into  all  rooms  by  approved  patent  fresh- 
air  inlets,  six  in  number  to  each  infants'  room,  and  four  to  each  class-room. 

2.  All  doors  from  corridors  to  class-rooms  to  be  provided  with  hinged 
fanlight  to  secure  thorough  circulation. 

A  double-hung  sash  window  6  ft.  by  3  ft.  to  be  placed  in  wall  opposite 
other  windows  for  current  of  fresh  air.     Sill  to  be  8  ft.  above  floor. 

3.  Outlets  for  foul  air  to  be  provided  in  the  walls  at  ceiling  height, 
and  in  the  ceilings  by  bell-mouthed  gratings  (two  for  each  4,000  cubic  feet), 
each  pair  leading  into  a  separate  tube,  carried  above  the  ridge  of  roof,  and 
fitted  with  an  exhaust  cowl. 

4.  To  secure  a  thorough  circulation  of  air  between  the  roofs  and 
ceilings  (of  much  importance  under  the  Australian  climatic  conditions) 
louvres  to  be  provided  in  all  gable  ends. 

5.  Where  class-rooms  have  more  than  one  external  wall,  small  windows 
(hinged  at  top  to  open  outwards)  at  the  ceiling  level  to  be  provided  for 
purposes  of  additional  cross  ventilation. 

(K.) — Sanitation. 

1.  In  the  absence  of  any  water-carried  system  of  sewerage,  earth- 
closets  with  pans  to  be  used  where  a  sanitary  authority  exists ;  in  other 
cases  the  pit  system  must  be  employed. 

2.  In  the  former  case,  the  latrine  blocks  for  the  two  sexes  to  be  placed 
back  to  back,  with  a  cleansing  passage  between  for  access  to  the  pans ;  and 
to  be  as  far  from  the  school  building  as  circumstances  will  permit,  and 
against  the  directions  of  the  prevailing  winds. 
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.3.  In  each  closet  only  one  seat  to  be  allowed:  to  be  2ft.  Gin.  wide 
tor  boys  and  girls,  and  2  ft.  wide  tor  infants,  with  dinding  screens  5  ft.  high. 
A  door,  without  a  ijolt  and  the  height  of  the  screen,  to  be  provided  to  each 
closet,  kept  up  IS  in.  above  the  floor  to  enable  the  teacher  to  see  whether 
the  closet  is  occupied. 

4.  The  height  of  the  seat  from  floor  will  depend  on  the  depth  of  the 
pan ;  broad  steps  to  be  provided  adapted  to  the  varying  height  of  seats  that 
may  be  required.  Under-side  of  seat  to  be  provided  with  guide  rails  for 
bucket.     All  fittings  to  be  made  easily  removable  for  cleansing  purposes. 

5.  The  following  table  gives  approximately  the  nuuiber  of  closets  to 
be  provided : — 


4 

Boys 
.-{ 

:? 
4 
4 


6,  1'lie  ]jan  door.s  and  risers  of  closet  to  be  kept  clear  of  both  head 
and  sill  and  of  floor,  respectively,  to  secure  a  thorough  curn>nt  of  air. 

7.  I'rinals  to  be  arranged  as  under: 

(l.'l  To  be  outside  the  latrine  building,  and  oi)eii  to  the  air, 
and  to  be  enclosed  by  closed  screens,  .')  ft.  high,  with  a 
separate  sniall  ])ent  roof  to  shield  the  boys'  heads  from 
the  weather,  in  special  cases  the  uriual  to  be  roofed 
over,  with  o])eniug8  all  round  for  ventilation. 

(2.)  Tile  floors  to  be  of  cement  or  asphalt,  with  a  fall  of  1  in. 
to  the  foot  towards  a  deep  cliaiini'l  in  the  floor,  liaving  a 
rapid  lull  and  well  tarred  all  ovei-. 

(;}.)  \o  trough  to  be  used. 

(4.)  (renerally  the  urine  is  to  be  conveyed  by  glazed  or  earthen- 
ware pipes  to  a  well-ventilated  soak  well  about  .'tO  ft. 
distant. 


For  Mi.v„l 

ScJiooh. 

Teaehors. 

(iirls. 

Boys 

.•j5  Children 

or 

under     - 

..          1 

I 

50 

— 

.  .          1 

..        1 

75              „ 

1 

2 

1 

123 

•J 

2 

2 

175 

2 

..       3 

2 

225 

■2 

;i 

2 

275 

2 

..       4 

. .     :? 

325 

•2 

For  ''Senior 
Toacheri 

Srhnoh. 

. .     3 

Oirl-'. 

200  Children 

or 
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4 

250 

2 

5 

300 

2 

i> 

350 

•2 

7 

400 
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(5.)  In  districts  where  the  local  regulations  require  discharge 
into  a  pan,  such  pan  should  be  tarred  and  enclosed,  and 
be  of  convenient  size  for  the  periodical  removal. 
(6.)  The  back  of  the  urinal  to  be  of  galvanised  iron,  well  tarred, 
and  of  the  following  lengths  : — 

For    50  Children  . .  6  ft.  long. 

,.    100         „  ..        10  ft.      „ 

„    200         „  ..       loft.      „ 

„    300         „  .  .       20  ft.      „ 

„    400         „  . .       25  ft.      „ 

8.  The  openings  to  Infant  Boys'  latrines  to  be  from  the  Girls'  play- 
ground. 

9.  The  lavatory  basins  to  empty  direct  into  a  galvanised  iron  tarred 
trough  under  the  shelf,  and  be  connected  to  a  rapidly  falling  waste  pipe 
discharging  through  the  outside  wall  over  a  short  channel  leading  to  an  open 
guUy  grating.     Xo  enclosure  of  the  lavatory  bench  to  be  permitted. 

10.  Lavatories  to  be  provided  with  towel  rails  on  walls  as  required. 

(L.) — Sites  axd  Playgeoukds. 

1.  A  school-site  being  one  of  the  first  reserves  made  by  the  Govern- 
ment in  laying  out  new  townships,  should  be  generally  central  in  position 
and  of  ample  size. 

2.  Separate  playgrounds  and  gates  to  be  provided  for  (1)  Boys,  and 
for  (2)  Girls  and  Infants. 

3.  Each  playground  (in  the  larger  schools)  to  have  a  light  shelter 
shed,  unless  verandahs  are  provided  for  the  purpose  against  the  school 
building. 

4.  The  rails  of  fences  dividing  the  playgrounds  to  be  alu  ays  fixed  on 
the  girls'  side. 

(  M.;^Inta>ts"  Schools. 
1.     The  foregoing  general  rules  apply  to  Infants'  Schools,  with  the 
following  additions :  - 

(1.)  Infants'  Schools  to  have  a  central  hall  with  -.mTounding  class- 
rooms opening  therefrom. 
(2.)  An  escape  door  may  be  provided  for  the  hall. 
(3.)  The  class-rooms  to   correspond   in   all   respects   to  those   of 

mixi^d  schools. 
(4.)  On  the  North   side  a  verandah    Id  ft.   wide  to  be  provided 
with  seats. 

The  Medical  Inspection  of  School  Children  in  Western  Australia. 
In  April,  I'JOfi,  the  Public  Health  Department  was  authorised  to 
begin  the  work  of  medical  inspection  of  school  children  in  the  Stiite, 
and  I  was  instructed  to  carry  out  the  details.  It  was  then  decided 
that  before  instituting  any  sclieme  or  system  foi  jiermanent  applica- 
tion, a  general  physical  survey  of  as  many  children  as  possible  should  be 
undertaken  for  the  next   few  months,  and    for  this   purpose    a    schedule 
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Had  to  be  drawn  up  to  be  filled  up  for  each  child.  The  schedule  used 
by  the  Royal  Commission  on  Physical  training,  Scotland  (I'JOoJ  was 
taken  as  a  basis  on  which  ours  was  drawn. 

As  finally  drawn  up,  it  provided  for  the  usual  anthropometric  data  of 
height,  weight,  and  chest  measurement  (though  this  latter  was  found  so 
difficult  to  obtain  and  so  unreliable  that  it  was  mostly  not  filled  in)  ;  con- 
dition of  eyes,  including  refraction  ;  condition  of  ears,  teeth,  throat,  nose, 
and  glands  :  deformities  ;   heart  and  lungs. 

As  this  State  comprises  communities  characterised  by  such  various 
climatic  and  industrial  conditions,  it  was  decided  to  examine  the  older 
children  in  the  principal  school  in  each  of  certain  centres.  In  this  way  it 
was  considered  that  we  should  obtain  data  which  would  be  interesting  for 
comparison,  inter  se,  as  well  as  with  those  of  outside.  Under  this  plan 
the  principal  school  in  Perth,  Fremantle,  Kalgoorlie,  Boulder,  Bunbury, 
and  Albany  was  taken.  It  may  be  explained  that  Perth  is  the 
metropolis  ten  miles  inland,  Fremantle  being  its  seaport,  the  two  forming 
practically  one  centre.  Kalgoorlie  and  Boulder  again  form  nearly  one 
centre  400  miles  inland,  entirely  mining  communities.  Bunbury  and 
Albany  are  small  seaports  on  the  south-west  coast. 

Altogether  about  3,270  children  were  examined,  distributed  as  follows  : 


Girls. 

Boys. 

Perth     ... 

4(;;) 

5G3 

Fremantle 

305 

393 

Kalgoorlie 

218 

269 

Boulder 

204 

230 

Bunbury 

143 

ivt; 

Albany 

144 

If),") 

Oidy  two  of  the  available  cliiidren  were  withheld  from  the  examination 
by  their  parents.  Willing  co-operation  was  granted  by  the  education 
department  and  its  staff,  and  the  work  went  very  smoothly. 

The  detailed  results  of  this  examination  are  given  in  a  report  which 
was  made  public  in  August,  1907,  and  some  of  the  points  may  be  referred 
to.  "The  height  and  weiglit  observations  seem  to  show  a  higher  standai"d 
at  lower  ages,  .  .  .  .  '  probably  due  to  more  rapid  growtli  at  ages  lower 
than  those  at  which  the  observations  were  taken,  the  rapidity  of  increment 
not  being  maintained  and  falling  below  the  English  standard,'  .... 
seeming  to  indicate  an  early  forcing  due  to  climatic  conditions,  which 
le.ads  to  no  subsequent  advantage." 
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In  the  eyes  the  usual  proportion  (apparently)  of  refraction  errors  was 
found.  The  examination  only  went  as  far  as  obtaining  acuity  of  vision 
and  differentiating  the  three  errors  of  refraction  by  means  of  test  lenses. 

Some  attention  was  paid  to  teeth,  as  being  a  matter  in  which  Australia 
has  a  bad  reputation.  The  number  of  permanent  teeth  present  was 
recorded  in  each  case,  and  the  number  of  these  wliich  were  carious.  The 
figures  showed  again  "  the  more  rapid  early  development  with  no  subse- 
quent advantage";  but  I  was  not  able  to  obtain  many  from  outside  for 
comparison. 

Of  deformities,  the  only  one  of  importance  noted  was  lateral  curvature 
of  the  spine,  which  was  met  with  very  frequently,  moi*e  particularly 
among  the  girls  ( 5  per  cent.),  but  varying  in  different  localities, 
being  greatest  on  the  Goldfields,  8'2  and  (5'3  per  cent.,  heat  being  ap- 
parently therefore  one  exciting  cause,  as  it  was  least  at  Albany  (1'4  per 
cent. ),  which  was  the  coolest  locality. 

A  few  cardiac  bruits  were  met  with,  for  the  most  part  probably  of 
little  significance. 

Department  of  Public  Instruction,  Sydney. 

Statement  indicating  what  has  been  done,  and  is  now  being  done,  in  matters 
I'elating  to  School  Hygiene. 

Appointynent  of  Lecturer  in  Hygiejie. — With  a  view  to  make  the  lessons 
on  domestic  economy  more  practical,  especially  in  the  direction  of  the 
feeding,  nursing,  and  care  of  infants.  Dr.  Mary  Booth  was  appointed  in 
May,  1904,  as  lecturer  in  hygiene.  Her  duties  are  to  deliver  lectures 
periodically  to  the  female  training  students,  and  to  give  lessons  to  the 
girls  in  the  upper  two  classes  of  the  public  schools  at  times  arranged  by 
the  Department. 

Schoolroom  Hygiene. — Schoolrooms  are  being  gradually  remodelled  as 
regards  furniture,  lighting,  and  ventilation.  Dual  desks  and  seats  are 
replacing  the  long  desks  and  seats  of  the  past ;  and  furniture  is  arranged 
in  the  remodelled  rooms  so  that  the  light  falls  on  the  left  of  the  pupils. 
By  means  of  movable  glazed  partitions,  many  schools  are  now  so  divided 
that  there  is  a  classroom  for  each  class ;  and  where  necessarj',  by  sliding 
back  the  partitions,  two  classes  can  be  combined.  Teachers  generally  are 
alive  to  the  importance  of  fresh  pure  air  in  the  schoolrooms,  and  the 
matter  of  ventilation  is  receiving  special  attention. 
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Medical  Inspection  of  Schools. — During  1907,  airaugemeuts  wei-e  made 
for  the  periodical  medical  inspection  of  .schools.  The  work  was  initiated 
in  the  metropolitan  district,  but  was  soon  afterwards  extended  to 
Newcastle,  and  the  medical  inspection  of  schools  is  contemplated.  Two 
medical  inspectoi-s  have,  so  far,  been  appointed :  Dr.  Renter  E.  Roth  for 
the  metropolitan,  and  Dr.  May  Harris  for  the  Newcastle  district.  The 
medical  inspectors  pay  regular  visits  to  the  schools,  and  report  upon  their 
hvgienic  condition  as  regards  light,  ventilation,  and  drainage.  They  also 
medically  examine  pupils  who  appear  to  be  physical!}'  or  mentally 
defective,  or  who  exhibit  signs  of  ailments  or  defects. 

AiUhropoiiielric  Siirceii  of  Publir  >>c/wo(  C/iildren. 
In  Connection  with  the  medical  inspection  of  schools,  an  anthropometric 
survey  of  public  school  children  was  initiated  in  May,  1907.  The  survey 
is  being  taken  in  Sydney  and  in  various  country  districts  presenting 
climatic,  social,  and  physiograpliical  differences.  The  work  is  being  ilone 
mainly  by  the  teachers,  and  30,00O  records  have  already  been  receiveil. 
These  records  give  particulars  regarding  tlie  height,  weight,  and  vision  of 
pupils.  The  physical  development  of  the  children  is  being  compared  with 
their  mental  progress,  and  some  results  of  a  very  interesting  nature  have 
been  obtained.  These  results  will  be  published  by  the  Dei)artment  when 
the  scheme  has  comjileted  its  first  year  of  operation. 
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SCHOOL    HYGIENE    IN    TASMANIA. 

liy    J.     S.     C.     ELKINGTON,     M.D.,     D.P.II.. 

Permanent  Head,  Department  of  Public  Health;  and  Officer  Directing 
Medical  Branch  of  Education  Department,    Tasmania. 


THP^  Department  uf  I'ublic  Health  of  Tasmania  came  Into  being  on 
January  6th,  1904.  One  of  the  earliest  matters  to  receive  the 
attention  of  the  new  Department  was  the  question  of  (School  Hygiene, 
this  branch  of  sanitation  appearing  to  )jc  of  somewhat  peculiar  importance 
under  Tasmanian  conditions.  An  inquiry  into  the  general  administration 
of  the  Education  Department  was  on  foot  at  the  time,  and  by  ministerial 
direction  the  condition  of  State  school  buildings  (jua  hygiene  formed  a 
subject  of  special  investigation.  A  report  was  presented,  wherein  it  was 
found  necessary  to  criticise  strongly  and  adversely  the  existing  methods 
of  school  construction,  school  furnishing,  and  school  sanitary  management, 
so  far  as  they  related  to  state  schools,  and  to  lay  down  certain  principles 
for  future  guidance  in  such  matters.  This  report  received  considerable 
public  attention  in  this  and  certain  other  states. 

The  formulation  by  this  means  of  a  definite  scheme  of  school  con- 
struction and  of  school  sanitation  generally,  served  a  useful  purpose  in 
that  it  removed  the  matter  from  the  sphere  of  \^ague  criticism  and  of 
antagonistic  generalities  on  the  pai't  of  opponents.  The  proof  of  the 
soundness  of  the  general  principles  then  advanced  has  since  I)eeu  afforded 
by  the  erection  of  new  schools,  jilaced  and  planned  on  effective  sanitary 
and  pedagogic  lines,  at  no  greater  cost  per  head  than  those  of  the  okl 
insanitary  pattern. 

In  1!)()5  the  advent  to  the  Directorship  of  Education  of  a  modern 
educationist,  alive  to  the  educational  and  administrative  advantages  of 
school  hygiene,  enabled  active  measures  to  be  taken  in  the  direction  of 
interesting  and  instructing  teachers  in  the  subject.  A  series  of  twelve 
fortnightly  lectures  was  delivered  to  teachers  at  the  Technical  School, 
Hobart,  by  myself,  a  full  syllabus  of  each  being  published  in  the  official 
Educational  Record.  The  large  attendances  anil  the  interest  displayed  were 
very  satisfactory.  A  series  of  "Talks  on  School  Hygiene"  was  also  con- 
tributed to  the  Educational  Record,  for  the  benefit  of  teachers  residing 
out  of  I'each  of  Hobart. 
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During  official  tours  and  at  other  times  a  large  number  of  state 
schools  were  personally  visited,  and  existing  defects  of  sanitary  construc- 
tion or  management  pointed  out  to  teachers.  Care  was  always  taken  to 
indicate  simple  and  effective  means  of  remedying  any  defect  capable  of 
being  dealt  with  by  the  teaclier.  The  necessity  for  and  method  of  removal 
of  unnecessary  frosting  from  windows;  re-arrangement  of  desks  to  prevent 
front  lighting  and  to  secure  left  lighting;  the  allotment  of  children  as  far 
as  possible  to  desks  and  forms  of  suitable  height ;  the  arrangement  of 
desks  and  seating  so  as  to  secure  proper  distance  and  reasonably  correct 
working  posture ;  the  detection  and  indication  to  the  teacher  of  children 
with  obvious  defects  of  sight  or  hearing  or  advanced  post-nasal  growths; 
simple  "dodges"  for  improving  lighting  or  sanitary  management;  the 
superiority  of  damp  cleansing  as  compared  with  dry  methods ;  outlines  of 
procedure  for  dealing  with  communicable  diseases  and  external  parasites; 
and  similar  practical  matters  of  everyday  utility  were  and  still  are  brought 
home  to  many  teachers  in  the  course  of  these  visits. 

The  official  Educational  Record  is  filed  in  each  school,  and  thus  the 
series  of  articles  on  school  hygiene  can  always  be  made  to  serve  as  a  text 
for  remarks  on  the  local  environment. 

During  lilOfJ  a  training  college  for  teachers  was  instituted  in  Hobart 
by  the  Education  Department,  and  elementary  school  hygiene  was  placed 
in  the  curriculum  as  a  compulsory  subject.  A  series  of  lectures  was 
delivered,  and  an  examination  at  the  close  of  the  year  showed  that  the 
trainees  had  profited  by  the  teaching. 

In  the  same  year,  with  the  co-operation  of  the  Director  of  Education, 
strong  representations  were  made  to  Ministers  regarding  the  necessity  for 
an  extensive  medical  examination  of  school  children  with  a  view  to  ascer- 
taining their  general  physical  condition.  The  proposal  was  accepted,  and 
during  July,  August,  and  September,  1!10(),  some  1,300  Tasmanian  chil- 
dren (1,2.')0  in  Ilobart)  were  exhaustively  examined  by  Dr.  A.  H.  Clarke, 
Dr.  W.  Tofft  of  Campbell  Town,  and  myself.  The  examination  was 
based  on  that  of  the  Scottish  Royal  Commission  on  Physical  Training. 
The  results  were  presented  in  a  special  report,  and  enabled  certain  very 
definite  conclusions  to  be  advanced  in  favour  of  establishing  a  system  of 
medical  inspection  in  the  Tasmanian  State  Schools.  The  facts  presented 
and  representations  made  in  this  report  were  favourably  regarded  by 
Ministers,  with  the  result  that  final  approval  was  given  to  a  scheme 
whereby  one  whole  time  and  two  part  time  medical  officers  were  to  be 
employed  for  the  purpose  of  medical  inspection  of  State  Schools.  The 
work  was  organised  in  the  form  of  a  Midicul  IJranch  of  the  Education 
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Department,  of  which  branch  I  assumed  charge  at  the  request  of  the 
Minister  of  Education. 

By  interdepartmental  co-operation  of  this  nature  mutual  advantages 
were  gained,  in  that  the  work  of  my  own  department  was  simplified  and 
strengthened  in  several  directions,  whilst  the  Education  Department  was 
relieved  from  the  control  of  highly  technical  professional  officers  for  whom 
laboratory,  library,  and  other  professional  facilities  were  at  the  same  time 
provided.  This  arrangement  marked  the  close  of  my  own  single-handed 
efforts  in  the  professional  cause  of  school  hygiene  in  Tasmania,  and 
brought  to  my  assistance  three  excellent  colleagues. 

The  new  system  commenced  early  in  1907  with  the  appointment  of 
Dr.  Gertnide  Halley,  M.15.,  Ch.B.Melb.,  as  (whole  time)  medical  inspec- 
tor of  schools,  and  of  Drs.  A.  H.  Clarke,  M.R.C.S.,  and  G.  H.  Hogg, 
M.D.,  as  (part  time)  visiting  medical  inspectors  for  the  city  districts  of 
Hobart  and  Launceston  respectively.  It  was  resolved  for  purposes  of 
observation  to  try  both  of  the  methods  over  which  so  much  controversy 
has  raged  amongst  school  hygienists  in  England  concerning  the  whole 
time  vei'sus  the  part  time  medical  inspection.  It  may  not  here  be  out  of 
place  to  allude  to  the  fact  that  some  twelve  months  of  working  under 
this  system  in  a  small  community  has  not  brought  to  my  notice  a  single 
instance  of  friction  or  difficulty  between  the  medical  inspectors  and  their 
fellow  medical  practitioners. 

The  duties  are  allotted  as  follows :  Dr.  Halley  lectures  on  School 
Hygiene  to  teachers  at  the  Training  College ;  systematically  visits  schools 
outside  the  city  districts  for  the  purpose  of  examining  into  their  sanitary 
condition  and  management ;  examines  children  for  physical  defects  and 
advises  teachers  as  to  the  methods  advisable  for  mitigating  or  overcoming 
defects  found  ;  advises  teachers  in  country  schools  on  hygienic  questions  ; 
collects  systematic  i)hysical  observations  on  State  school  children  generally  ; 
delivers  addresses  to  mothers  on  sanitary  subjects,  and  assists  the  city 
medical  inspectors  when  required. 

The  city  visiting  medical  inspectors  visit  each  school  in  their  districts 
at  least  once  weekly,  and  each  class-room  at  least  once  fortnightly.  During 
these  visits  they  examine  all  new  entrants,  all  cases  submitted  by  teachers 
for  medical  examination,  and  such  other  children  as  they  may  consider  to 
require  it.  They  also  instruct  teachers  (amongst  other  matters)  in  the 
methods  of  taking  weight  and  height  observations,  and  of  detecting  cases 
of  communicable  disease  and  other  pathological  conditions  of  importance 
from  the  school  standpoint.  The  observations  are  recorded  for  future  use, 
a  card  system  enabling  the  physical  characteristics  of  each  child  in  the 
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city  scliools  to  be  noted  in  permanent  form,  whilst  a  medical  register  is 
used  for  those  who  undergo  examination  for  special  reasons.  Parents  are 
informed  by  means  of  a  printed  notice  ( signed  by  the  head  teacher  at  the 
medical  inspector's  direction)  concerning  any  condition  found  I'equiring 
treatment,  and  are  adyised  to  consult  their  own  medical  man.  The  neces- 
sary legal  j)ower  to  examine  children  is  conferred  by  regulations  under  the 
Education  Act.  Objections  by  jiarents  arc  yery  rare,  and  the  notices 
appear  to  receiye  yeiT  satisfactory  attention  upon  the  whole.  One 
encouraging  feature  consists  in  the  number  of  yoliuitary  applications  from 
parents  for  tlio  examination  of  their  children  by  the  medical  inspectors. 

A  proposal  was  put  forward  in  the  190(i  Report  concerning  the  advisa- 
l)ility  of  communicating  with  the  Goyernments  of  other  Australian  States 
and  of  the  Commonwealth  with  a  yiew  to  securing  a  sufficient  number  of 
iomi)arable  observations  on  school  children  in  the  yai'ious  States  for 
analysis  and  interpretation  by  the  Commonwealth  statistician,  who  is  also 
a  highly  skilled  educationist.  The  Tasmanian  Government  communi- 
cated accordingly,  but  the  only  other  State  willing  to  enter  into  the 
scheme  was  South  Australia.  The  Commonwealth  Government  autho- 
rised the  co-operation  of  their  statistician  (Mr.  G.  H.  Knibbs),  and  it  is 
anticipated  that  comparable  observations  on  uniform  lines  will  be  com- 
menced shortly  in  South  Australia  and  Tasmania. 

Certain  interesting  results  may  be  quoted  from  the  first  six  months' 
results  of  observation  in  country  schools  by  Dr.  Halley.  Minor  ailments 
and  defects  are  not  included. 

Ceiiaiit  ohseraUions  made  dnrinij  Medical  liispeclivn  jor  "i.v  monlhi<. 
(5^  country  schools,  ;j,247  children  examined. ") 

Defective  eyesiglit  ..         'S-i4  7'21  per  cent,  of  total. 

Defective  hearinj^ 

Marked  ]»)>t-uusal  jjrowtlis, 

or  much  enlarged  tonsils 

seriously  iiitorfei'ing  with 

respiration 
Heart  disease 
.Mentally  defective 
Kpileptic     . . 
Curvature  of  spine 
Chorea 

Auieinia,  very  pronounced  . 
C()nsuin])tion 
iJiphtheria 


.':J4 
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)er  cent 

212 

G-.Vf 

'• 

573 

11-49 

i>8 

•86 

L'4 

•74 

•oit 
•19 

4 

■\2 

•19 

4 
1 

•03 

S9.") 

L'7-.")7 
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The  fact  that  no  fewer  than  895,  or  27'')7  per  cent,  of  3,247  children 
in  the  fifty-eight  country  schools  examined  were  suffering  from  defects 
capable  of  interfering  to  a  pronounced  degree  with  their  educational  pro- 
gress is  very  significant.  I  am  not  at  liberty  at  present  ( pending  a 
report  now  in  preparation)  to  quote  the  figures  for  city  districts,  but  they 
do  not  show  by  any  means  that  these  defects  are  confined  to  countrj- 
children.  These  figures  cannot  be  used  to  the  detriment  of  Tasraanian 
children,  as  compared  to  those  of  other  Australian  States,  as,  so  far  as  I 
am  aware,  no  similar  inspection  has  been  carried  out  elsewhere  for  Aus- 
tralian country  schools  over  so  large  a  proportion  of  the  school  population. 
In  practically  no  instance  were  the  parents  aware  of  these  defects  in  their 
children  prior  to  the  medical  examination. 

The  number  of  children  in  average  attendance  in  Tasmanian  State 
Schools  (1907)  was  14,41)4,  distributed  over  35(5  schools.  The  Parlia- 
mentary vote  to  the  Educational  Department  for  1907-S  was  £ti3,7.i5. 
Another  £9,030  was  paid  in  fees  during  1907.  The  fee  system  will  be 
shortly  abolished.  The  cost  of  the  medical  branch  is  estimated  at  some 
£500  per  annum,  including  travelling  expenses. 

An  outfit  for  the  medical  inspection  work  is  supplied  to  city  schools. 
This  includes  scales,  heiglit  standards,  clinical  thermometer,  basins,  towels, 
etc.  A  first  aid  box,  devised  by  Dr.  Halley,  has  been  supplied  to  some 
city  schools,  and  it  is  anticipated  that  all  will  be  shortly  provided  for  in 
this  way.  Instruction  as  to  the  use  of  the  equipment  is  regularly  given. 
A  portable  medical  inspection  kit,  including  scales,  height  standard,  etc., 
packed  in  a  strong  l^ox  for  transit,  is  taken  by  Dr.  Halley  on  her  country 
tours.  Cards,  registers,  and  forms  for  use  in  the  work  were  drawn  up  at 
the  inception,  and  are  kept  constantly  under  observation  for  necessary 
alterations  or  amendments.  The  medical  inspectors  report  to  me  at 
monthly  intervals,  any  urgent  matters  being  notified  at  once.  A  con- 
ference of  tiie  medical  branch  was  held  recently  in  Hobart  for  the  discus- 
sion of  various  matters  connected  with  the  work.  This  will  be  made  a 
regular  institution,  in  order  to  secure  systematic  exchanife  ami  discussion 
of  views  for  the  benefit  of  the  undertaking. 

Efforts  arc  being  made  to  obtain  the  inclusion  of  elementary  teaching 
of  hygiene  in  the  ordinary  school  curriculum,  and  when  this  comes  about 
the  work  of  the  brancli  will  probably  be  considerably  strengthened.  The 
training  of  city  teachers  to  undertake  the  routine  examination  of  new 
scholars  has  been  a  slow  process  u]j  to  the  present,  but  by  allotting  such 
work  to  one  special  teacher  in  each  school  as  a  part  of  ofiicial  duty,  and 
checking  the  results  at  irregidar  intervals,  considerabli'  improvement  is 
being  attained. 
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An  encouraging  feature  is  to  be  found  in  a  recent  request  from  the 
governing  authority  of  the  Roman  Catholic  schools  in  Tasmania,  that 
arrangements  be  made  to  bring  their  schools  also  under  the  State  medical 
inspection  system.  Several  large  private  schools  have  also  applied  for 
advice  in  matters  of  school  hygiene  and  school  construction. 

In  thus  outlining  the  progress  and  present  scope  of  the  school  hygiene 
movement  in  Tasmania  I  must  disclaim  any  intention  of  holding  up  the 
undertaking  as  an  administrative  example  to  others.  Much  requires  to  be 
done  before  it  can  be  regarded  as  complete,  and  only  by  careful  observation 
and  trial  can  the  effect  of  new  extensions  of  the  work  be  gauged  and 
justified.  Nevertheless,  it  meets  our  Tasmanian  requirements  fairly 
satisfactorily,  and  forms,  in  point  of  time,  I  believe,  the  first  instance  of  a 
compreliensive  State  system  of  medical  inspection  of  schools  in  Australia. 
The  principal  difficulty  met  with  has  been  tiie  inertia  of  the  teachers 
themselves  in  matters  of  school  sanitation.  Tiiis  will,  no  doubt,  be 
gradually  overcome  in  time,  particularly  by  the  lectures  to  trainees. 
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DISCUSSION  ON  SEWER  VENTILATION   AND   THE 
INTERCEPTION  TRAP. 

See  Journal  for  May,  1908,    Vol.   XXIX.,  No.  4. 

The  following  communication  has  been  received  from  E.  MonuN 
(Victoria,  B.C.):— 

This  is  a  subject  which  strongly  appeals  to  the  writer,  to  whom  it  appears 
reasonable : 

1st.  That  public  sewers  should  automatically  ventilate  themselves,  without 
having  recourse  to  the  private  sewers  and  house  plumbing  for  the  purpose. 

2nd.  That  the  public  sewers  should  be  so  designed  that  each  short  section 
becomes  self-ventilating,  without  reference  to  those  immediately  above  and 
below  it,  or  in  other  words,  that  sewer  gas  should  not  be  allowed  to  accumulate 
80  as  to  find  its  discharge  at  a  distant  point,  generally  speaking  in  higher  levels. 

;5rd.  Common  sense  appears  to  indicate  that,  health  being  of  primary  import- 
ance, every  precaution  should  be  taken  against  tlie  admission  of  sewer  gas  or 
disease  germs,  generated  in  the  public  sewers,  to  dwellings. 

The  writer  has  had  the  privilege  of  designing  aad  partially  constructing  the 
sewerage  systems  of  the  City  of  Vancouver  and  Victoria,  British  Columbia,  both 
on  the  separate  system  and  discharging  into  the  salt  water  by  which  they  are 
largely  bounded. 

Other  installations,  public  and  private,  constructed  by  the  writer,  have 
generally  involved  the  use  of  the  septic  tank  in  connection  with  contact  beds,  or 
broad  or  subsoil  irrigation.  In  all  such  cases,  however,  care  has  been  taken  to 
thoroughly  disconnect  the  disposal  plant  and  the  buildings. 

In  the  separate  systems  before  referred  to,  manholes  were  placed  at  all 
changes  of  grade  or  alignment  and  very  rarely  exceeded  600  feet  apart,  and  were 
all  furnished  with  the  usual  perforated  cover,  beneath  which  was  suspended  a 
dirt  tray. 

Ventilators  were  provided  at  distances  of  not  more  than  300  feet. 

To  prevent  the  gas  generated  in  one  section  finding  its  way  to  another,  the 
inlets  of  sewers  in  the  manholes  were  pro\'ided  with  rubber  flaps,  weighing 
1^  lbs.  per  .square  foot ;  the  bottom  of  the  flap  was  cut  off,  so  as  to  leave  a  clear 
opening  of  one-fourth  the  diameter  of  the  pipe  it  covered.  They  were  secured 
above  the  crown  of  the  pipe  with  two  half  inch  bolts  and  nuts,  the  former  built 
into  the  wall  of  the  sewer.  By  these  arrangements,  each  section,  of  about  600 
feet,  had  two  outlets  for  the  gas  generated  in  it,  which  it  is  believed  achieved  the 
desired  result.  Unfortunately,  since  the  writer's  connection  with  the  work 
ceased,  the  City  Pathers,  having  come  to  the  conclusion  that  flaps  were  un- 
necessary, have  removed  them.  Since  their  removal,  there  have  been  many 
complaints  of  noxious  odours  at  the  manholes. 

It  is  obvious  that  it  is  far  easier  to  ventilate  a  separate  system  of  sewage, 
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such  as  that  referred  to.  than  a  coinbined ;  and  w  ht>u  de-^igiiing  this  system  in 
1890,  the  writer  held,  perhaps  erroneously,  that  while  fresb  sewage  might  be 
offensive  to  the  sense  of  smell,  poisonous  gases  weri'  alone  generated  after 
decomposition  set  in ;  believing  this,  care  was  taken  to  render  the  sewers  self- 
cleansing,  and  to  discharge  all  sewage  into  the  sea  within  twelve  to  fifteen  hours 
after  entering  the  sewei-. 

Within  four  years  froni  the  commencement  of  the  work,  the  death-rate  in 
Victoria  was  reduced  from  twenty  per  thousand  to  fifteen.  How  far  this  was 
due  to  the  sewerage  system  is  a  matter  of  opinion,  but  at  all  event.s  the  fact  is  a 
gratifying  one. 

With  reference  to  house  drains  and  plumbing,  the  writer  is  an  uncompro- 
mising advocate  of  the  interception  trap  (with  vent  on  the  sewer  end  of  it)  on 
the  house  drain ;  and  is  strongly  in  favour  of  making  the  closet  connections  the 
only  direct  ones  with  the  sewer,  carrying  up  the  soil-pipe  full  bore,  well  above 
the  eaves  or  openings,  if  possible,  outside  the  wall. 

Sink  and  bath  wastes,  in  the  writer's  opinion,  should  discharge,  where  prac- 
ticable, in  the  open  air  over  a  combined  gully  and  grease  trap  before  entering  the 
.sewer ;  the  waste  pipes  beiHg  carried  up  as  directly  as  ])0S3ible.  full  bore,  as  in 
the  case  of  the  soil-])ipe. 

No  pipes  of  any  description  should  be  embedded  in  walls  or  floors,  but  where 
necessary  should  pass  directly  through  them. 

The  foregoing  shortly  embodies  the  principles  upon  w  hich  the  writer  ha-s 
endeavoured  to  act  for  upwards  of  twenty  years,  and  which  he  earnestly  desires 
to  submit  to  the  criticism  of  the  members  of  the  Institute,  trusting  that  some 
new  light  mav  be  thrown  ujion  a  question  which,  doubtless,  is  open  to  c(m- 
troversy. 

An  objection  io  the  trap  made  by  the  Plumbing  Insjjector  of  thi.s  City  was 
tliat  it  would  be  frequentl}'  choked  with  grease,  to  which,  of  course,  the  writer's 
obvious  reply  was,  "  Grease  should  not  be  permitted  to  enter  house  drains." 

There  is  no  more  risk,  under  proper  conditions,  of  an  intercepting  trap 
.becoming  choked,  than  that  of  the  closet  or  bath-room. 
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E.  H.  SNELL,  M.D.,  B..Sc.Lon<l. 

BY  the  Housing  Problem  I  mean  the  problem  of  providing,  or  eausiiig 
to  be  provided,  good  sanitary  houses  for  the  poorer  people. 

This  problem  has  been  with  us  for  a  long  time,  and  will  be  with  us  for 
a  long  time  to  come. 

It  is  a  difficulty  as  yet  unsolved,  and  one  that  calls  imperatively  for 
solution.  Therefore  there  must  be  advantages  in  the  discussion  of  the 
matter  on  every  reasonable  occasion.  So  that  those  who  are  in  earnest  in 
trying  to  find  a  remedy,  may  if  possible  concentrate  their  energies  in  tln' 
most  profitable  direction. 

The  first  point  that  seems  to  arise  is  this:  Has  any  progress  at  all 
bi;en  made  in  recent  years  in  improving  the  housing  of  the  poorer  peoj)!e  t 
The  reply  to  this  question  must,  I  think,  inevitably  be  :   Yes. 

1  have  recently  been  re-reading  the  KejMJrt  to  the  Home  .Secretary 
from  the  Poor  Law  Commissioners  on  an  Enquiry  into  the  Sanitary 
Condition  of  the  Labouring  Classes,  whicli  was  presented  to  Parliament 
ni  1842.  That  was  the  work  of  the  late  Edwin  CliuiUvick,  and  at  one 
time  the  standard  work  in  sanitary  science. 

This  report  affords  incontrnvertil^le   ]irn.if  that    \m    h:i\c   at   an\    rate 
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made  great  advances  since  that  day,  for  no  such  report  of  the  housing 
condition  of  the  labouring  classes  could  be  written  with  truth  to-day. 

Truly  we  can  point,  and  only  too  easily,  to  conditions  which  should 
be  altered,  but  the  conditions  do  not  compare  with  the  conditions 
existing  in  1842. 

Taking  the  one  evil  of  overcrowding  and  examining  the  figures  of  the 
last  two  censuses,  we  find  that  of  the  urban  population  alone  there  were 
under  overcrowded  conditions  at  least  .5r),483  tenements  and  341,414 
persons  fewer  in  1901  than  in  1891,  representing  a  decrease  of  over- 
crowded persons  from  12'31  to  9'07  per  cent.  This  is  an  alteration  in 
ten  years,  and  took  place  in  spite  of  the  considerable  increase  which 
occurred  in  the  urban  population. 

Taking  the  whole  population,  the  decrease  in  overcrowding  was  from 
11 -23  to  '('••2  per  cent.,  or  there  were  nearly  fiOO,000  less  living  in  over- 
crowded tenements  in  1901  than  in  1891. 

It  is  unnecessary  to  attempt  to  show  the  direct  relationship  which 
exists  between  better  housing  conditions  and  a  lower  death-rate.  During 
the  past  twentv-six  years,  the  general  death-rate  of  England  and  Wales 
has  fallen  from  over  22  to  1.')  per  thousand. 

Probablv  consum]>tion  is  more  intimately  connected  with  housing 
conditions  than  is  any  other  disease:  during  the  last  half-century  the 
death-rat'.'  from  phthisis  has  fallen  .lO  per  cent. 

I  think  that  we  may  conclude  that  some  progress  has  been  made  in 
the  general  housing  conditions  of  the  poorer  classes  throughout  the 
conntrv. 

And  yet  the  housing  problem  remains  with  us.  Conditions  e.vist  on  all 
hands  which  we  know  should  be  altered :  old,  dilapidateil,  damp,  im- 
properly ventilated  and  lighted  property  still  exists ;  and  always  good 
dwellings  are  slow  to  take  its  place.  In  a  provincial  city  such  as  this, 
private  enterprise  is  gradually  meeting  the  demand  for  five-roomed  houses 
let  at  5s.  M.  and  more  per  week;  but  practically  nothing  is  being  done  to 
meet  the  requirements  of  those  who  cannot  afford  .'is.  tid.  or  more  per 
week,  and  who  could  reasonably  do  with  still  smaller  houses.  The  small 
two  and  thrcc-roomed  houses  in  courts  therefore  remain,  and  there  is 
always  a  population  ready  to  occupy  them. 

As  to  the  most  promising  procedure  for  a  municipality  to  adopt 
to  improve  the  housing  of  the  poor,  in  order  to  answer  this  jwint  we 
have  to  trcs|)ass  on  rlebateable  ground.  Hut  as  debateable  ground  must 
be  common  ground  we  may  be  pardoned  for  trespassing. 
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( 1)  There  are  those  wlio  appear  to  think  tliat  the  problem  will  be  best 
overcome  by  the  municipality  undertaking  the  building  of  houses. 

(2)  There  are  others  who  think  that  the  owners  of  unfit  houses  should 
be  compelled  to  make  them  fit  or  to  demolish  them. 

(1)  The  magnitude  of  the  undertaking  of  the  wholesale  building  of 
houses  should  be  appreciated  before  it  is  entered  on.  There  is  a  growing 
tendency  to  abhor  monopolies  in  private  hands.  The  result  of  this  is 
that  monopolies  are  being  more  and  more  municipalised.  Water,  gas, 
electricity,  ti'ams,  and  other  similar  undertakings,  are  on  all  hands  being 
municipalised. 

House  building,  however,  will  never  be  a  monopoly,  and  under  exist- 
ing conditions  municipalities  can  never  expect  to  do  more  than  a  tithe  of 
the  house  building  that  is  done.     It  is  far  too  expensive  a  matter. 

In  18'.)  I  the  total  number  of  houses,  inhabited,  uninhabited,  and 
building  in  this  country  was  .5,?<62,0l.>8 ;  in  1901  the  number  was 
t;,771,193,  or  there  was  an  increase  in  the  ten  years  of  909,62,5  houses,  or 
l.">-52  per  cent.  The  increase  in  the  population  in  the  same  time  was 
12*17  per  cent.,  i.e.,  the  houses  were  increasing  considerably  more  rapidly 
than  the  population.  Not  all,  but  nearly  all,  of  the  increase  of  houses 
was  effected  by  private  enterprise. 

Mr.  Nettlefold  has  pointed  out  the  difficulties  that  exist  in  arriving  at 
the  real  cost  of  housing  and  re-housing  schemes ;  in  order  to  show  an 
apparent  profit  it  is  quite  common  for  a  portion  of  the  cost  of  the  land 
to  be  debited  to  some  other  account.  He  has  collected  the  figures  relating 
to  10,805  houses  that  have  been  dealt  with  under  Part  T.  of  the  Housing 
Act,  where  the  cost  is  clearly  shown  ;  these  cost  £4,202,65."),  54,0;?(> 
persons  were  re-housed,  i.e..  at  an  average  cost  of  £77  15s.  per  person. 

He  says  :  "  It  is,  I  think,  understating  the  case  to  say  that  there  are 
at  the  very  least  five  million  people  in  this  country  living  in  houses  that 
urgently  require  improvement  either  in  their  fabric  or  surroundings.  If 
the  tenants  were  re-housed  under  Part  I.,  at  a  cost  of  £50  per  head,  the 
total  sum  required  will  be  250  million  pounds,  which  is  far  more  than  local 
authorities  could  possibly  raise  for  housing  reform,  even  if  they  and  their 
constituents  were  willing  to  do  it." 

I  think,  therefore,  that  it  will  have  to  be  admitted  that  local  authorities 
will  be  able  to  do  little  more  than  build  sample  houses. 

It  is  sometimes  supposed  that  the  local  authority  by  building  houses 
will  be  able  to  regulate  rents.  This  they  will  never  be  able  to  do.  The 
value  of  a  house,  as  of  any  other  commotlity,  always  has  been  and  always 
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will  be  the  junce  that  it  will  fetch,  which  is  determined  bv  the  relation 
of  supply  to  demand. 

If  the  houses  of  a  local  authority  are  let  at  less  than  they  will  fetch, 
they  are  to  tliat  extent  subsidised  by  the  rates ;  the  selection  of  those  who 
are  to  be  lielped  to  house  rent  by  the  rates  is  likely  to  lend  itself  tf> 
abuses;  and  we  are  informed  by  the  most  able  economists  that  a  subsidy 
towards  rents  is  merely  a  subsidy  to  the  employers  of  labour,  since  wages 
will  fall  correspondingly. 

In  Coventry  we  have  building  at  the  present  time  by  the  Corporation 
some  seventy  houses  of  two  classes.  The  houses  of  the  one  class  are  to 
be  let  at  about  hs.  3d.  per  week,  and  those  of  the  other  at  about  4s.  per 
week.  If  these  houses  are  superior  to  those  provided  by  private  enterprise 
at  the  same  price,  it  will  be  possible  for  the  Corporation  to  continue  to 
let  them  at  less  than  they  will  fetch.  On  the  other  hand,  rents  are  high 
in  Coventry  at  present.  A  time  may  come  when  this  may  not  be  the  case. 
Instead  of  the  empty  available  houses  being  counted  by  units,  they 
may  perhaps  be  counted  by  hundreds  or  thousands.  This  has  occuiTed 
elsewhere.  Rents  will  fall.  Would  the  Corporation  ])ursue  the  same 
jiolicv  of  a  fi.xed  rent?  The  supposed  fixed  rent  will  luno  to  come  down 
or  the  houses  will  be  empty. 

I  have  always  thought  it  reasonable  to  in-ge  that  a  municipality 
desiring  to  attack  the  housing  problem  should  do  so  at  the  bottom,  by 
attempting  to  provide  the  smaller  and  cheaper  type  of  house  of  two  to 
four  rooms;  houses  which  are  not  being  provided  by  private  enterprise, 
and  might  be  expected  to  be  occupied  by  the  present  slum  dwellers,  who 
may  be  supposed  to  be  unable  to  pay  5s.  or  (is.  per  week  in  rental. 

This,  however,  has  not  been  the  line  adopted  by  most  municipal  house 
builders,  and  I  know  of  no  more  convincing  proof  of  the  failure  of 
municipal  house  building  to  deal  with  the  crux  of  this  question  (the 
provision  of  houses  for  the  poorer  chisM>i>)  than  that  wonderful  collection 
of  facts  and  figures  given  by  Mr.  Alderman  Thompson,  of  Richmond,  in 
bis  "  Housing  Handbook  Uj)  to  Date." 

All  examination  of  the  figures  of  that  book  will  shew  to  what  a  ver\ 
small  extent  houses  have  been  provided  at  less  than  ."is.  per  week.  The 
provision  of  houses  at  more  than  this  rental  is  the  doing  of  something 
which  any  ordinary  builder  can  do,  and  there  is  no  difficulty  about  it. 

The  houses  erected  by  the  London  County  Council  are  largely  let  at 
(Ss.  to  12s.  per  week,  and  go  uj)  to  14s.  (id.  per  week.  At  Richmond  si.x 
houseK  have  been  erected  at  4s.  (id.,  and  12G  others  vai'ying  from  5s.  6(1. 
to  7s.  '.•(!.  per  week. 
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I  submit  that  this  is  no  solution  ot'  the  housing  problem  a>,  I  uiuler- 
stand  it — the  provision  of  houses  for  the  poorer  classes. 

The  only  town  in  England  that  I  am  acquainted  with,  which  has  done 
anything  material  towards  the  solution  of  this  ditHcult  problem  bv  means 
of  house  building,  is  Liverpool. 

Probably  the  provision  of  houses  for  the  very  poor  will  never  be 
successfully  accomplished  until  the  still  more  difficult  question  of  poverty 
is  dealt  with. 

(2)  Regarding  the  method  of  compelling  owners  to  make  their  houses 
fit  for  habitation  or  to  demolish  them,  this  seems  so  simple,  and  to  many 
so  reasonable,  that  the  question  may  arise  as  to  why  it  has  not  1>een  done 
before. 

Since  1851  no  fewer  than  2<S  Acts  of  Parliament  have  been  passed 
dealing  in  one  way  or  another  with  the  improvement  of  housing  conditions. 
The  Act  of  1890  was  a  codification  of  previous  Acts.  Part  II.  it  is  which 
gives  powers  for  dealing  with  insanitary  houses.  Quite  a  small  number 
of  towns,  among  them  being  Hull  and  Birmingham,  have  been  successful 
with  this  I'art  of  the  Act  in  effecting  any  great  and  wholesale  improve- 
ments in  housing  conditions. 

What  is  the  cause  of  the  practical  failure  of  this  Act  ?  I  will  suggest 
that  the  cause  of  failure  lies  in  the  delays  and  uncertainties  involved  in 
any  procedure  under  the  Act.  Xot  only  has  the  official  adviser,  the 
medical  officer  of  health,  to  make  up  his  mind  concerning  every  house 
dealt  with,  but  he  has  to  consider  the  subsequent  task,  namely,  that  of 
causing  his  views  to  be  accepted  by  no  less  than  three  lay  bodies,  any 
or  all  of  which  may  be  entirely  unsympathetic  in  the  work. 

(a)  There  is  first  the  sanitary  committee  and  the  council. 

{l>)  There  is  a  bench  of  magistrates  in  petty  sessions,  which  bench  is 
differently  constituted  on  different  days  of  the  week. 

(f)  There  is  beyond  this  a  right  of  appeal  to  quarter  sessions,  another 
body  of  magistrates  drawn  to  some  extent  from  rural  districts,  districts 
which  are  often  not  patterns  of  progress  in  health  matters. 

I  venture  to  suggest  that  with  such  a  series  of  tribunals  for  the 
machinery  of  Part  II.  of  the  Act,  the  owner  of  unfit  houses  has  been 
protected  to  an  extent  which  he  does  not  deserve,  and  the  traffic  in  slum 
property  has  been  encouraged. 

So  long  ago  as  1842  the  report  to  which  I  have  already  referred  spoke 
of  the  unhealthiness  of  back-to-back  houses :  since  that  date  it  has  been 
proved  over  and  over  again  that  the  death-rate  in  back-to-back  houses  is 
higher  than  in  through-ventilated  houses ;  yet  to-day,  sixty-six  years  after 
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that  report,  I  tlo  not  know  any  authority  who  would  feel  their  powers 
sufficient  (in  the  absence  of  some  local  Act)  to  close  a  back-to-back  house 
wlien  this  was  the  only  defect. 

Up  to  quite  recent  years  back-to-back  houses  ha\e  been  permitted  to 
be  built  in  certain  towns. 

Is  this  condition  of  affairs  to  remain  ?  I  think  not.  The  Bill  now 
before  Parliament  is  probably  not  the  last  Housini^  Bill  which  will  be 
necessar}- :  but  1  think  it  is  clear  that  it  is  likely  to  produce  enormously 
good  results. 

That  part  of  it  relating  to  unfit  houses  gives  to  the  Sanitary  Authoritv 
the  power  to  make  the  closing  order.  There  will  be  no  ajipeal  to  Benches 
of  Magistrates  ;  but  the  British  love  of  appeals  would  be  badly  hurt  if  no 
appeal  had  been  arranged  for :  the  appeal  provided  is  to  the  Local  Govern- 
ment Board,  and  as  that  Board  has  expert  sanitary  advisers  it  may  be 
expected  that  that  appeal  may  afford  every  reasonable  protection  to  the 
owner  of  insanitary  property. 

It  will  be  seen  that  if  this  Bill  passes  in  its  present  form  the  question 
of  dealing  with  unfit  property  will  lie  entirely  with  the  ratepayers  ;  it  will 
be  for  them  to  select  a  Council  who  desire  unfit  property  to  be  impi-oved 
or  to  disappear ;  and  for  that  Council  to  select  from  its  number  those  who 
are  the  most  capable  of  dealing  with  the  matter  and  to  constitute  them 
the  Sanitary  Committee. 

As  the  health  of  one  class  of  the  connnunity  affects  in  the  long  run 
the  health  of  all  classes,  any  simplification  in  the  jtrocedure  involved  in 
the  mitigation  or  removal  of  insanitary  conditions  must  have  a  tendency 
to  promote  the  social  well-being  of  the  whole  nation. 


.1.  E.  SVVINDLEIIUKST,  M.Inst.C.E. 

A  CONSIDERATION  of  any  phase  of  the  housing  problem,  and  tlu- 
provision  of  suitable  and  proper  <hvellings  for  our  town  population, 
leads  naturally  to  a  consideration  also  of  tiiat  further  ini]>ortant  aspect  of 
this  great  (piestion  comprised  in  the  planning  of  our  towns. 

A  good  deal  has  been  written  and  said  in  recent  years  on  the  subject 
of  txiwn  planning.  Slowly  but  surely  the  public  sense  is  being  aroused  to 
the  fact  that  not  only  is  it  necessary  to  ])rovide  houses  which  in  themselves 
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may  be  reasonably  sufficient,  but  equally  that  the  environment  of  our 
dwellings  may  be  rendered  such  as  to  add  still  further  to  the  health,  com- 
fort and  enjoyment  of  the  inhabitants. 

Much  practical  good  has  already  been  achieved  in  this  direction,  and  a 
visit  to  any  of  the  modern  examples  of  ''  garden  cities  "  in  this  country 
will  amply  demonstrate  that  it  is  possible  to  build  small  houses,  and  at  the 
same  time  to  render  their  surroundings  attractive  and  beautiful,  and  thus 
to  effect  a  great  improvement  in  the  present  methods  of  laying  out  our 
streets  and  building  estates. 

As  to  the  great  desirability  of  all  this,  I  believe  there  is  a  decided 
unanimity  of  opinion  in  favour  amongst  all  who  have  studied  the  question, 
and  hence  I  do  not  propose  to  pursue  this  aspect  of  the  matter  further. 

It  is,  however,  an  easv  thing  for  a  philanthropic  lando\\aier,  or  a  com- 
bination of  public-spirited  individuals,  to  embark  in  a  speculation,  and  to 
lay  out  and  develop  an  entirely  new  area,  and,  untrammelled  by  existing 
buildings  or  physical  obstacles,  to  form  a  beautiful  "  garden  city  "  which 
shall  be  practically  self-contained. 

Unfortunately,  all  landowners,  much  less  laud  speculators,  are  not 
philanthropists ;  some  of  them  have  no  public  spirit  whatever,  and  most  of 
them  are  men  with  a  keen  eye  to  the  business  side  only  of  the  scheme 
upon  which  they  embark. 

Those  of  us  who  have  to  deal  with  the  extension  of  rapidly  growing 
towns,  appreciate  very  fully  the  greater  difficulties  which,  under  present 
conditions,  confront  the  local  authorities  in  the  attainment  of  even  very 
moderate  schemes  for  town  improvement,  whether  in  the  built-up  area  of 
the  town  itself,  or  in  the  undeveloped  land  in  the  subui-bs. 

Experience  is  worth  much  precept ;  it  is  my  object  to  deal  only  with 
a  few  points  in  the  severely  practical  aspect  of  this  question  which 
confronts  us,  in  common  with  other  towns,  which  may  be  developing 
rapidly. 

During  the  last  few  years  the  City  of  Coventry  has,  fortunately,  been 
experiencing  a  wave  of  great  commercial  prosperity,  due  largely  to  the 
flevelopment  of  the  motor  car  industry,  as  well  also  as  to  the  introduction 
of  other  large  and  important  industries. 

The  usual  result  has  followed,  and,  owing  to  the  great  influx  of 
workers  from  other  places,  the  provision  of  additional  housing  accommoda- 
tion has  been  very  pressing. 

In  consequence  of  this,  much  land  has  been  brought  into  the  market, 
and  laid  out  and  developed  for  building  purposes.     Land,  which  four  or 
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five  years  ago  could  only  be  considered  as  of  agricultural  value,  has  sud- 
denly ripened  into  building  land,  and  been  sold  at  greatly  increased  prices. 
This  expansion  has  taken  place  on  almost  every  side  of  this  city. 

The  population  of  Coventry  at  the  last  official  census  was  ()i\s77 
(lyOl).  To-day  the  population  is  estimated  at  itl,000  persons,  a  total 
increase  of  iiO^^  per  cent,  in  seven  years.  This  rapid  increase  lias,  as  I 
have  stated,  led  to  much  land  being  laid  out  for  streets  and  building  sites. 

During  tlie  last  ten  years  44  estates  have  been,  or  are  in  process  of 
being,  laid  out  within  the  city.  These  estates  comprise,  in  the  aggregate, 
an  area  of  over  H19  acres,  with  119  new  streets,  having  a  total  length  of 
about  l.')A  miles.  But  l)y  far  the  major  portion  of  this  extension  has  really 
taken  place  within  the  last  four  years — since  1904. 

During  this  latter  period  the  proportion  of  the  above  total  has 
comprised  30  estates,  iiaving  an  aggregate  area  of  29(5  acres,  with  91  new 
streets,  having  a  totiil  lengtii  of  nearly  12  miles. 

Now  in  order  to  enable  you  to  appreciate  the  real  nature  of  the 
problem  with  which  we  have  been  confronted,  I  must  explain  very  brieHy 
the  se<|uence  of  events  which  takes  place  in  the  planning  of  these 
estates. 

For  the  most  part  tlie  hind  which  has  been  laid  out  and  built  upon  lias 
been  agricultural  land,  allotment  gardens,  etc.  Seven  years  ago  he  would 
indeed  have  been  an  optimistic  person  who  had  ventured  to  forecast  that 
in  1908  this  land  would  have  been  laid  out  in  streets,  and  for  the  greater 
part  built  over,  .so  rapidly  have  events  moved. 

The  land  has  been  acquired,  for  the  most  part  by  private  speculators, 
in  plots  varying  from  about  two  acres,  to  between  30  anil  40  acres. 

Some  of  these  estates  have,  I  am  pleased  to  say,  been  laid  out  on  lines 
which  leave  little  to  be  desired ;  the  number  of  houses  in  certain  cases 
being  only  seven  or  eight  to  the  acre.  Wherever  this  has  been  done  the 
houses  are,  of  course,  of  a  superior  kind,  at  comparatively  high  rentals. 

In  many  other  cases  the  areas  have  been  laid  out  for  the  erection 
4)f  a  good  ty]>e  of  dwelling,  having  ample  space  at  the  rear,  and  in  most 
cases  with  a  small  forecourt,  which  also  leave  very  little  to  be  desired. 

In  some  ciises,  lM)wever,  tlu'  areas  have  been  laid  out  essentially  to 
meet  the  incidences  of  the  particular  area,  and  in  most  cases  (juite 
regardless  of  the  amenities  of  the  locality,  but  rather,  it  would  seem, 
to  make  the  very  most  of  the  land  from  a  speculator's  point  of  view. 

On  many  of  these  areas  30  houses  to  the  acre  have  been  erected.  In 
some  cases  as  many  as  35  or  3t)  houses  to  the  acre.     Needless  to  sav  there 
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is  very  little  of  the  Garden  City  element  where  this  happens,  and,  un- 
fortunately, it  is  by  no  means  uncommon. 

The  practice  of  laying  out  small  estates  belonging  to  different  owners, 
and  often  adjacent  to  each  other,  as  also  to  larger  areas  of  undeyeloped 
land  which  will  shortly  haye  to  be  dealt  with,  creates  the  greatest  amount 
of  difficulty  from  the  authorities'  point  of  yiew.  Districts  cannot  possibly 
be  laid  in  this  piecemeal  and  haphazard  fashion,  except  at  the  sacrifice  of 
much  more  material  interests,  and  this  is  precisely  the  experience  we  have 
had  in  this  city  in  recent  years.  We  haye  found  the  greatest  difficulty 
in  co-ordinating  the  planning  of  the  estates  and  reconciling  the  interests 
of  the  several  owners,  so  as  to  obtain  anything  like  a  systematic  and  well 
))lanned  area. 

In  some  cases  a  large  area  of  land  lias  been  split  up  into  "  lots  to 
suit  purchasers,"'  and  sold  without  any  reservation  whatever,  leaving  it  to 
tlie  individual  purchasers  to  develop  their  portion  as  their  wisdom  dictates. 

I  have  always  considered  it  in  the  highest  degi-ee  unfortunate  that  the 
owners  of  comparatively  large  areas  of  land,  when  deciding  to  put  such 
land  into  the  market,  have  not  first  developed  a  plan  on  broad  lines  for 
the  laying  out  of  the  whole  area,  having  regard  to  the  surrounding 
conditions  of  the  locality,  as  well  as  to  the  particular  area  concerned. 

In  this  manner  landowners  could  render  great  service  to  the  community 
at  large,  and  would  greatly  aid  the  efforts  of  the  Corporation  to  secure 
a  well-planned  district,  nor  do  I  think  that  such  a  process  would  in  any 
way  detract  from  the  value  of  their  land.  On  the  contrary,  1  am  quite 
sure  that  in  certain  cases  it  would  have  avoided  considerable  difficulty 
and  delay,  and  enhanced  the  value  of  the  land. 

It  is  fair  to  say  that  when  laying  out  certain  estates,  some  landowners, 
l)rofiting  bj-  experience,  have  submitted  tentative  plans  to  the  Authority, 
and  invariably  with  good  results. 

Taking  the  recently  developed  estates  as  a  whole,  I  believe  that 
reasonably  good  results  have  been  attained,  but  I  am  equally  certain  that, 
looked  at  from  the  point  of  view  of  the  community,  much  better  results 
could  have  been  achieved  if  the  authority  had  possessed  further  powers 
for  dealing  with  the  matter. 

We  have  in  many  cases  succeeded,  by  a  process  of  negotiation  and  give 
and  take,  in  obtaining  small  concessions,  but  there  are  obviously  reasons 
why  an  estate  owner  is  not  willing  to  sacrifice  a  material  portion  of  his 
estate,  even  in  the  best  public  interest,  without  a  reasonable  quid  pro  quo. 

In  almost  all  cases  where  estates  have  abutted  upon  existing  roads,  we 
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have,  by  friendly  negotiation,  effected  a  widening  and  improvement  of 
such  roads,  and  secnred,  on  terms,  the  land  necessary  with  this  object. 

During  the  last  four  years  we  have  had  twelve  applications  for 
sanctions  for  loans  before  the  Local  Government  Board  in  connection 
with  road  widenings  opposite  new  estates,  and  in  every  case  we  have 
met  with  a  ready  consent. 

I  have  endea\oured  to  indicate  briefly,  and  in  very  broad  outline,  the 
nature  of  some  of  the  difficulties  which  have  beset  us  in  the  last  few 
years.  It  will  be  interesting  to  consider  how  far  the  provisions  of  the 
Housing  and  Town  Planning  Bill,  presented  to  Parliament  by  the 
President  of  the  Local  Government  Board,  would  have  met  the  conditions 
with  which  we  have  been  confronted. 

It  will  be  noted  that  under  clause  4.5,  sub-section  2,  of  this  Bill — 

"  The  Local  Government  Board  may  authorise  a  local  authority 
within  the  meaning  of  this  part  of  this  Act  to  prepare  such  a  town 
planning  scheme  with  reference  to  any  land  within  or  in  the  neigh- 
hourhood  of  their  area,  if  the  authority  satisfy  the  Board  that  there  is  a 
prima  facie  case  for  making  such  a  scheme." 

Let  us  see  how  such  a  condition  would  meet  the  case  of  Coventry. 

Five  years  ago  the  city  was  progressing  at  a  purely  normal  rate.  ISo 
far  as  we  on  the  spot  were  aware,  there  was  no  reasonable  ground  to 
suppose  that  we  were  within  measurable  distance  of  a  huge  development ; 
and  I  think  it  is  extremely  doubtful  if,  under  the  then  prevailing 
conditions,  we  could  have  satisfied  the  Local  Government  Board  that  we 
possessed  a  sufficient  jirimd  facie  case  for  town  ]ilanning  as  set  out  under 
the  provisions  of  the  Bill. 

Suddenly  a  large  new  industry  was  estabUshed  in  our  midst,  and  within 
a  short  time  was  employing  2,000  men. 

Shortly  afterwards,  the  motor  car  industry  began  to  show  signs  of 
activity,  and  developed  with  such  rapidity  as  to  require  a  great  many  more 
workmen  than  Coventry  could  provide. 

There  was,  therefore,  as  I  have  before  stated,  a  large  influx  of 
workmen  from  otiier  towns. 

Under  tiiesc  conditions  we  should  have  been  able  to  show  a  very  real 
and  urgent  case  for  town  planning,  but  tlie  development  was  sudden 
iind  unforseen. 

Even  if  this  Bill  had  been  law,  and  we  had  had  to  proceed  under  its 
provisions  (Sec.  47,  sub-sec.  2)  with  the  object  of  "securing  co-operation 
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on  the  part  of  tlie  local  authority  with  the  owners  and  other  pei-sons 
interested  in  the  land  proposed  to  be  included  in  the  scheme  at  every  stage 
of  the  proceedings,  by  means  of  conferences  and  such  other  means  as  may 
be  provided  by  the  regulations,  and  also  for  dealing  with  other  matters 
mentioned  in  the  third  Schedule  to  this  Act,"  I  ask,  what  period  of  time 
would  have  elapsed  before  we  had  a  town  planning  scheme  approved,  and 
in  operation  ?     But  meanwhile,  the  case  was  urgent. 

I  submit  to  you  the  question  as  to  whether  it  would  not  be  desirable  to 
make  it  imperative  upon  all  towns  to  lay  down  such  a  scheme  in  broad 
outline,  so  far,  at  least,  as  relates  to  the  main  lines  of  communication,  and 
the  ear-marking  of  open  spaces  for  parks,  playgrounds,  etc.,  and  tlie 
reservation  of  probable  sites  for  other  future  public  purposes. 

Though  under  exceptional  conditions  it  is  possible  to  accomplish  all 
that  is  essential  in  town  planning  without  any  special  powers  whatever. 

It  was  my  great  good  fortune  some  years  ago  to  be  officially  connected 
with  the  town  of  Barrow-in-Furness  at  a  time  when  it  nearly  doubled 
its  population  in  a  comparatively  few  years.  This  town  is  one  of  the 
best  laid  out  and  up-to-date  manufacturing  towns  in  the  country.  A  town 
without  a  slum  in  its  whole  area.  Some  of  its  roads  are  100  feet  in  width. 
One  road,  over  three  miles  in  length,  is  80  feet  wide,  with  trees  planted 
along  its  whole  extent.  Other  of  its  roads  are  (iO  feet  wide,  and  none 
of  its  modern  streets  is  less  than  40  feet  wide. 

Some  of  these  roads  were  actually  constructed,  and  others  which  have 
not  yet  been  carried  out  were  planned  on  paper  long  before  the  actual 
requirements  of  the  case  really  demanded  such  roads,  and  I  well  remember 
in  certain  cases  the  usual  plea  of  extravagance  being  urged  against  the 
Council. 

Yet  there  is  probably  not  a  person  living  to-day  who  would  now  say 
that  the  men  responsible  for  this  had  not  done  their  work  boldly  and  well. 
They  simply  took  time  by  the  forelock,  and  adopted  years  ago  what  the 
present  day  conditions  are  now  demanding,  a  comprehensive  system  of 
town  planning  in  its  main  essentials. 

All  this  was  accomplished  by  the  rare  combination  of  a  beneficent 
noble  landowner  (the  then  Duke  of  Devonshire),  public  spirited  companies, 
and  a  progressive  and  far-seeing  corporation. 

How  far  such  a  result  could  be  attained  in  towns  not  so  favourably 
circumstanced,  is  a  matter  for  conjecture. 

If  it  be  conceded  that  a  broad  outline  scheme  of  town  planning  is 
desirable,  it  should,  in  my  judgment,  be  in  existence,  before  it  is  actually 
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required  to  be  proceeiled  with  :  it  is  not  material  that  its  development 
may  be  slow. 

You  would  then  at  least  be  able  to  proceed  ou  safe  Hues,  aud  in  the 
full  assurance  that  although  carried  out  piecemeal,  aud  as  the  circum- 
stances demanded,  yet  the  process  would  presently  develop  into  a  perfect 
and  comprehensive  whole. 

This  is  what  Coventry  requires,  and  what,  I  believe,  most  progressive 
provincial  towns  really  require. 

\Ye  want  the  power  to  project  main  lines  of  roads  and  arterial  com- 
munication, to  ensure  that  these  shall  be  of  such  a  width  and  so  placed  as 
will  serve  for  the  probable  ultimate  future  development  of  the  town  in  its 
truest  interests. 

We  want  power  to  super\ise  and  direct  persons  laying  out  new  estates, 
and  to  second  their  efforts  in  the  right  direction,  and  so  secure  a  com- 
l)liance  with  our  broad  general  scheme  of  development. 

We  ought,  I  am  sure,  to  welcome  and  be  grateful  for  any  powers  to  be 
conferred  by  the  present  Bill  in  this  direction.  The  matter  is  difficult, 
and  in  some  of  its  aspects  higidy  controversial,  but  these  questions  may 
with  confidence  be  left  to  the  higher  powers. 

The  probable  necessities  of  any  town  in  its  broad  aspects  must  of 
course  have  regard  to  its  geographical  position  relative  to  neighbouring- 
towns,  and  to  the  community  of  interests  within  its  boundary. 

Local  conditions  are  usually  well  understood  on  the  spot,  and  it  ought 
not  to  be  difficult,  with  reasonable  foresight,  for  local  authorities  to  pro- 
vide for  future  possibilities. 

Under  Section  -15,  sub-section  o,  of  the  Bill, 

"  A  town  planning  scheme  may  be  varied  or  revoked  by  a  subsequent 
scheme  prepared  and  approved  in  accordance  witii  this  part  of  this  Act,  and 
the  Local  Goveriinn'Mt  Hoard,  ou  the  application  of  the  authority  res|)onsibIe 
for  the  execution  of  the  scheme,  or  of  any  other  person  ajjpearing  to  them 
to  be  interested,  may,  by  order,  revoke  a  town  planniiiti;  scheme  if  tliey  think 
that  under  the  special  circumstances  of  the  case  the  scheme  should  be  so 
revoked." 

Such  a  power  is  undoubtedly  necessary  in  connection  with  any  town  plan- 
ning scheme. 

We  have  recently  had  experience  in  this  city  of  a  loop-line  railway, 
for  which  an  Act  was  obtaineil  notwithstanding  the  strong  opposition  of 
the  Corporation,  which  has  materially  interfered  with  estates  in  progress 
of  ileveloi)ment  aiul  with  the  amenities  of  the  locality. 

I  have  known  a  case  where  the  removal  of  a  railwav  station  from  one 
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sidi;  of  a  town  to  thu  other  has  changed  tlie  whole  aspect  of  a  large  part 
of  the  town  and  its  business  centres.  It  is  obvious  that  such  contin- 
gencies may  at  any  time  arise,  and  in  such  cases  tlie  smaller  interests 
must,  of  necessity,  give  way  to  the  greater. 

With  such  power  vested  in  the  Board  it  does  not  seem  quite  clear  whv 
in  the  second  schedule  of  the  Bill  Hti)  a  "Limitation  of  time  for  operation 
of  scheme"  should  be  needed. 

Time  will  not  permit  of  a  review  of  the  provisions  of  this  Bill  in  detail, 
and,  even  if  it  did,  it  would  be  somewhat  difficult,  having  regard  to  the 
questions  left  in  abeyance  (and  to  be  dealt  with  by  subsequent  general 
provisions  prescribed  by  the  Local  Govei-nment  Board  on  the  subjects 
as  set  out  in  the  second  and  third  schedules  of  the  Bill )  to  express  any 
decided  views,  until  such  provisions  are  forthcoming. 

We  are  frequently  told  that  the  necessity  for  town  improvements  and 
street  widenings  is  a  reflection  upon  the  foresight  of  former  generations, 
and  it  is  pointed  out  that  many  millions  of  pounds  have  been  expended  in 
snch  work  which  would  otherwise  have  been  saved,  but  I  doubt  if  such 
an  argument  is  just  when  applied  to  old  cities. 

Take  our  ancient  city  of  Coventry,  in  medianal  times  one  of  the 
largest  cities  of  the  country.  At  its  foundation  it  probably  embodied  all 
that  the  knowledge  and  skill  of  the  period  thought  necessary,  ami  for 
hundreds  of  years  after.  Surely  our  splendid  churches  and  ancient 
buildings  are  a  sufficient  monument  to  the  public  spirit  which  then 
prevailed. 

Coventry  was  built  at  a  time  when  it  was  imperative  for  the  public 
safety  for  cities  to  be  enclosed,  and  this  fact  accounts  for  tlie  narrow 
streets  which  you  find  in  the  centre  of  our  city. 

•Judged  in  the  light  of  the  present  requirements,  our  narrow  streets 
are  much  to  be  regretted,  because  financial  considerations  alone  render  an 
amelioration  of  the  present  conditions  all  but  impossible. 

But  herein  also  lies  the  moral,  and  if  we  are  not  to  have  a  repetition 
of  this  state  of  things  in  the  districts  we  are  now  developing,  it  is  impera- 
tive that  we  should  legislate  on  sufficiently  bold  and  broad  lines  to  serve, 
not  only  the  present,  but  also  the  ultimate  requirements.  This,  in  my 
judgment,  constitutes  the  very  essence  of  town  planning. 

It  will,  indeed,  be  deplorable  if  any  modern  town  a  few  generations 
lience  finds  itself  in  the  position  of  having  to  spend  large  sums  of  money 
in  undoing  what  is  being  done  to-day.  Yet  I  fear  there  is  a  distinct 
danger  that  wc  mav  be  laving  uj)  a  legacy  of  trouble  for  the  future,  ami 
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why?  Certainly  not  because  the  governing  authority  of  this  city  is  lack- 
ing in  foresight  in  these  matters.  On  the  contrary,  we  fully  recognise 
the  necessities  of  the  case,  but  we  appreciate  also  its  limitations. 


Dr.  Johx  Rubertsus  (Birmingham)  opened  the  discussion.  He  pointed  out 
that  in  the  manufacturing  towns  of  this  country  the  conditions  under  which  a 
large  number  of  the  people  lived  were  so  depressing  and  unpleasant  as  to  un- 
doubtedly exert  a  baneful  influeni-e  on  the  general  healtli  of  the  people  living  in 
those  districts.  He  believed  that  it  was  possible  to  have  this  baneful  influence 
in  the  centre  of  large  towns  even  where  the  houses  were  relatively  new  and  built 
under  existing  by-law  systems.  The  point  which  he  wished  to  emphasise  was 
that  model  building  by-laws  alone  could  not  meet  the  requirements  of  large 
towns.  It  was,  therefore,  necessary  to  have  what  has  been  called  town  planning 
regulations,  so  as  to  provide  for  the  dwellers  in  the  centre  such  surroundings 
that  they  might  be  able  to  live  and  rear  Ihmilies  in  moderately  wholesome  sur- 
roundings. 

The  pleasantness  of  many  of  the  German  towns  was  due  entirely  to  fore- 
sight in  planning  the  areas  before  they  were  built  or  in  reconstructing  the  old 
areas  which  had  to  be  rebuilt,  and  while  in  many  of  these  towns  the  house  con- 
ditions were  extremely  bad  the  surroundings  were  good. 

In  addition  to  the  necessity  for  power  to  plan  out  the  growing  area  of 
a  town,  and  possibly  by-and-by  to  re-plan  the  bad  parts  of  the  centre,  it  was 
desirable  that  towns  should  have  a  much  freer  hand  in  purchasing  land.  Such 
purchase  was  essential  if  the  manufacturing  interests  were  to  be  guarded.  Cheap 
land  was  equally  essential  for  the  building  of  working-class  d«  ellirigs,  and  certainly 
town  ownership  was  one  means  of  preventing  land  speculation,  which  was  one  of 
the  stumbling-blocks  connected  with  the  housing  (piestion  in  town  areas. 

Mil.  G.  .S.  Pooi.K  (Coventry)  renuirked  that  the  great  thing  to  be  done  to  im- 
prove the  social  conditions  was  to  improve  the  housing  conditions  of  the  workers. 
They  could  not  have  an  intelligent  democracy  brought  up  in  the  slums.  He  was 
delighted  to  think  that  people  of  all  classes  were  anxious  to  consider  this  question 
and  pn)vide  remedies.  The  question  was  not  whether  progress  had  been  made, 
but  whether  sufficient  progress  had  been  made.  They  knew  in  Coventry  progress 
had  been  made,  and  slums  had  befru  improved.  IJut  they  h.ad  not  progressed 
in  anything  like  the  degree  that  they  might  hav«  expected  in  view  of  the 
increased  enlightenn)ent  of  the  times.  This  was  largely  due  to  the  permissive 
character  of  hcjusing  legislation,  ;ind  to  the  presence  on  the  local  c(uuicils  of  slum 
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owniers,  and  other  interested  parties.      Owners  of  slum  properties  should  be 
treated  in  the  same  way  as  purveyors  of  diseased  meat  or  adulterated  food. 

Mr.  M.  K.  Pridmoee  (Coventry),  Chairman  of  the  Council  Housing  Com- 
mittee, gave  an  interesting  account  of  the  progress  of  Coventry's  housing  scheme. 
They  were  fortunate  enough  to  find  land  in  the  possession  of  the  Corporation 
which  had  been  bringing  in  very  little  indeed,  and  the  Housing  Committee  had 
taken  it  from  the  Corporation  at  a  fair  market  value.  They  had  not  aimed  at 
putting  up  houses  as  cheaply  as  possible,  but  to  erect  comfortable  dwellings  at 
reasonable  prices.  He  could  not  see  how  anyone  could  build  cheaper  houses 
than  those  the  Committee  had  erected.  The  main  thing  they  wanted  to  do  was 
to  remove  the  slums,  and  the  first  difficult}'  was  that  they  had  not  sufficient 
power  from  Parliament,  and  that  the\-  had  to  turn  out  tenants  without  being 
able  to  proride  accommodation  for  them.  So  far  as  those  people  who  could 
afford  to  live  in  better  houses  were  concerned,  he  had  no  sympathy  with  them, 
and  they  could  not  assist  them.  But  there  were  some  of  these  citizens  who, 
through  no  fault  of  their  own.  could  not  afford  to  pay  higher  rents,  and  he 
thought  it  was  a  perfectly  fair  proposition  to  find  these  with  houses.  The  benefit 
to  the  city  in  clearing  out  a  slum  would  be  immense,  and  it  would  be  better  to 
find  these  people  houses  rather  than  force  them  into  other  slums.  They  were 
trying  to  work  the  scheme  on  sound  financial  lines,  and  on  conditions  which, 
whether  they  were  SocLilists,  Conservatives,  or  Liberals,  they  could  not  find 
fault  with.  If  the  scheme  turned  out  a  success  and  they  gained  the  knowledge 
they  wanted,  then  he  hoped  they  might  go  further  and  attack  the  larger  problems 
which  lay  before  them,  aided  by  larger  powers  from  Parliament. 

Aldebman  a.  Park  (Stratford-on-Avon)  said  that  in  tackling  the  difficult 
question  of  the  improved  housing  of  the  working  classes,  the  problem  that 
appealed  most  forcibly  to  him,  as  representing  a  small  to\^  n  in  an  agricultural 
district,  was  one  which  was  alluded  to  by  Dr.  Snell,  but  one  which  he  aptly 
said  had  not  been  generally  faced  by  public  bodies.  He  meant  the  problem  of 
ho\\'  they  were  to  supply  the  much  needed  want  of  decent  and  sanitary  dwellings 
for  men  whose  wages  ranged  from  15s.  to  20s.  a  week.  The  dwellings  that  had 
hitherto  been  supplied  bv  public  bodies  in  most  cases  were  confined  to  those 
with  rents  of  from  5s.  6d.  a  week  upwards. 

Now  that  class  of  dwelhng  for  the  most  part  had  been  found  to  be  one  that 
could  be  and  was  built  by  other  than  public  bodies  to  pay  a  reasonable  interest 
on  capital.  But  with  regard  to  the  class  of  dwelling  he  wa«  referring  to,  in  spite 
of  much  advertised  building  exhibitions,  it  was  proved  beyond  doubt  that  no 
ordinary  labourer  could  pay  in  rent  such  a  sum  as  would  return  a  reasonable 
interest  on  the  capital  expended  in  putting  up  and  maintaining  a  new  building. 
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In  other  words,  commercially  labourers'  cottages  did  not  pay.  If  they  must  be 
erected  the  loss  must  fall  on  owner  or  ratt-payer  unless  they  looked  to  the  natioual 
exchequer. 

The  owner,  unless  a  philanthropist,  had  given  up  building.  The  speculative 
builder,  for  very  good  reasons,  refused  to  entertain  any  such  scheme,  while  the 
local  authority  in  the  great  majority  of  cases  liad,  with  the  terror  of  increased 
rates  in  front  of  them,  neglected  to  move,  and  yet  it  appeared  to  him  that  it  was 
to  the  local  authority  they  must  look  to  solve  the  difficulty. 

It  savoured  of  soeiahsm,  and  would  therefore  no  doubt  ■.•onunend  itself  to 
Mr.  Poole,  for  after  all  what  was  it  but  that  A  was  to  benefit  B  with  ca]»ital 
derived  from  tlie  jjocket  of  C. 

Be  that  as  it  may,  at  !Stratford-on-Avon  they  had  j)retty  well  determined  to 
venture  on  the  experiment  and  see  how  it  worked.  It  would  be  on  a  small  scale 
of  course  to  start  with,  and  he  was  afraid  tliey  could  not  look  for  any  but  the 
most  indirect  returns  to  recompense  them.  These  might  be  found  probably  in 
the  long  run  in  some  diminution  in  the  deatli-rate  by  the  abating  of  overcrowding, 
and  perhaps  by  thus  raising  the  standard  of  the  working  nian"s  dwelling  they 
might  in6uence  to  some  extent  the  poor  rate. 

Dr.  Snoll  mentioned  in  his  paper  that  in  the  o])inion  of  well  kno«  n 
ec<jnomists  what  they  proposed  to  do  (that  was  to  provide  houses  at  rather  less 
than  their  actual  cost)  would  lead  to  a  reduction  of  wages,  and  thus  put  money 
into  the  employers'  pockets.  Of  this  he  was  not  afraid,  as  tlieir  proposal  was 
not  a  general  reduction  of  rents,  but  the  supplying  of  a  more  sanitary  and  better 
planned  house  at  the  same  rent  which  tlie  labourer  was  at  that  present  moment 
paying. 


Mh.  Corscii-Loit  Gahd.nek  (Chairman  nf  General  Works  Committee. 
Coventry)  welcomed  the  Town  Planning  Bill,  and  expressed  confidence  in  the 
earnestness  and  the  good  intentions  of  the  President  of  the  I,oe:d  Government 
Board  in  introducing  it,  but  acknowledged  disappointment  in  what  he  con-' 
ceived  to  be  the  practical  application  of  the  measure,  although  the  provisions 
to  be  included  in  the  Bill,  and  imly  indicated  in  the  schedules,  might  cimsid'-r- 
ably  improve  it. 

Clause  -15  showed  three  serious  weaknesses.  The  adoption  of  the  Bill  wa.- 
optional ;  it  en('ouraged  piecemeal  planning  instead  of  complete  planning  to  be 
eiecuted  as  circumstances  permitted;  it  authorised  dealing  only  with  estates 
possibly  to  be  developed  instead  of  innnediate  |>reparati()n  ready  for  development 
now  or  in  the  future;  and  Coventry's  experience  had  been  that  developments 
Were  ao  sudden  that  serious  delay  to  everyone  concerned  would  result. 

J  If  crmsidered  that  ten  per  cent,  for  compulsory  purchase  now  existing  undiT 
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the  Public  llcultli  Act,  the  ]iinvi'rs  of  which  Act  the  n.-w  f5ili  nilopte.l.  should  h.^ 
ahrogated. 

The  Bill  indicated  that  a  scheme  of  tow  n  planning  must  be  accompanied  bv 
|)lans  and  estimates,  and  would  be  subject  to  a  time  limit.  Correct  estimating 
was  practically  impossible,  while  the  completion  inside  a  given  time  would  force 
expenditure  to  b<>  made  wbii-h  circumstances  would  well  permit  to  be  delayed. 

The  idea  of  Conferences  as  expressed  in  the  Bill,  however  well  in  theor\-. 
would  not  assist  in  early  settlements.  ^Ir.  Burns  laid  it  open  for  not  onlv 
tiie  local  authorities  and  the  owners  directly  interested  to  have  their  say, 
but  '•  the  ratepayers,  the  artist,  the  architect,  and  the  engineer  would  have 
power  to  make  representations." 

Mr.  Gardner  asked  upon  whom  the  cost  of  niiuliMakiiii,'  would  fall;  that  was 
a  serious  matter,  and  the  Bill  was  silent  respecting  it. 

ITe  suggested  that  a  Tow  n  Planning  Bill  should  emiiower  a  local  authority  to 
immediately  prepare  a  scheme  for  its  whole  area,  and,  if  necessarv,  for  anv 
additional  adjoining  districts  by  agreement  w  ith  adjoining  local  authorities  ;  that 
it  should  then  await  developments,  carrying  out  its  scheme  just  as  fast  or  as 
slow  as  developments  came  along.  Tiie  knowledge  that  certain  portions  (jf 
land  were  earmarked  by  a  local  authority  who  were  waiting  their  owner's 
time  to  move,  and  not  themselves  hustling  things  to  completion  within  a 
time  limit,  would  bring  land  in  at  a  reasonable  price,  while,  if  necessity 
dictated  it,  the  local  authority  could  nrije  the  price,  but  must  be  prepared  to 
pay  if  they  did. 

Dr.  F.  E.  Fjikmanti.e  (Hertfordshire  C.C.)  wrote:  Mr.  Swindlehurst's 
interesting  paper  shows  the  need  for  an  extension  of  building  bye-laws  so  as  to 
limit  the  number  of  houses  to  be  erected  per  acre.  At  Letchworth  the  maximum, 
and  that  only  in  a  small  area  of  the  city,  is  twelve  to  the  acre.  The  ideal  to  be 
arrived  at,  as  the  poorer  classes  acquire  the  practice  of  gardening,  is  four  to  the 
acre.  The  Garden  City  Association  expresses  no  view  for  or  against  taxation  of 
ground  values,  but  any  taxation  of  land  must  inevitably  tend  to  discourage  the 
use  of  gardens ;  although  the  alternative  scheme  of  rating  land  would  not 
necessarily  involve  the  same  disadvantages  if  it  only  meant  a  transference  of  part 
of  the  rates  from  the  house  to  the  land. 

Town  planning  is  still  in  the  nursery  stage,  and  would  afford  a  gn^at 
scope  for  help  from  the  Local  Government  Board,  with  its  large  field  of 
experience  and  large  command  of  expert  advice.  But  the  Board  can  only  under- 
take this  work,  with  the  promptitude  desirable,  if  relieved  of  much  of  its 
detailed  work  which  can  be  e(|ually  well  done  by  bodies  of  smaller  experience.  A 
policy  of  decentralisation  is  therefore  advisable,  whereby  the  primary  supervision 
of  rural  and  small  urban  work  should  be  undertaken,  with  appeal  and  control  to 
the  Board,  by  the  County  Councils. 

TOL.  XXIX.       NO.  7.  I 
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The  Garden  City  Association  is  entirely  in  favour  of  the  principles  of  town- 
surveys  and  standing  schemes  of  development  proposed  by  Professor  Patrick 
Geddes  and  endorsed  by  ^Ir.  Swindlehurst. 

It  must  be  borne  in  mind  that  modern  development  takes  place  along  lines 
of  communication,  and  that  in  many  rural  districts  development  of  this  sort  is 
essentially  of  a  nature  to  be  supervised  by  County  Councils.  The  growth  of  long 
lanes  of  houses  with  knots  of  buildings  at  intervals,  shooting  out  over  a  radius  of 
fifty  miles  from  London,  and  in  lesser  degre(>  from  our  other  great  towns  sneli 
.IS  Birmingham,  is  always  to  he  liorne  in  mind.  A  conspicuous  instance  is  the 
scene  of  John  Gilpin's  famous  ride  from  Edmonton  in  Middlesex  to  Ware  in 
Herts. 

As  regards  Dr.  Snell's  paper,  all  will  candidly  agree  that  the  problem  for 
the  municipality  is  the  problem  of  the  poorer  houses.  But  it  is  not  sufficiently 
realised  that  the  age  of  a  house,  as  of  a  man,  is  limited ;  that  during  its  life 
it  undergoes  degradation,  and  that  the  oldest  and  worst  houses  will,  e(etei-i.<i 
/iiirihus,  be  always  occupied  by  those  to  whom  every  penny  of  expenditure  is 
of  pressing  impoi-tance.  The  permanent  solution  of  the  problem  can  only  be 
found  in  the  building  of  houses  at  an  economic  rental,  that  is,  of  3s.  6d.  to 
."is.  ])er  week.  To  urge  people  to  occupy  the.se  houses  must  involve  a  general 
rise  in  wages  in  proportion  to  the  rise  of  sanitary  requirements.  It  can  only 
be  secured,  not  by  the  erection  of  lionses  .at  the  expense  of  tiie  rates  below 
cost  price,  but  by  lirm  action  against  overcrowding,  by  repair  ,ind  closiu'e  and 
demolition,  and  hv  amendment  of  the  laws  to  this  end. 
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ri'^llE  old  adage,  wliich  tells  us  that  "  Prevention  is  better  than  cure," 
_L  is  a  mere  eommonplace,  but  it  is  the  point  upon  which  I  want  to 
lay  special  stress  to-night  in  the  words  that  1  liave  the  lionour  to  address 
to  you  as  President  for  this  year  of  the  Congress  of  The  Royal  Sanitary 
Institute. 

Bearing  in  mind  the  enormous  and  ever-increasing  yeai'ly  sum  which 
is  collected  and  spent  in  the  cure  and  mitigation  of  disease,  for  the 
support  of  hospitals,  convalescent  homes,  etc.,  and  by  legal  enactment  in 
dealing  with  diseased  persons,  I  wish  to  lay  particular  stress  upon  the 
necessity  of  laying  the  foundations  of  such  a  permanent  amelioration  of 
the  conditions  of  life  in  our  coiuitrv  as  will  strike  at  the  very  root  and 
origin  of  disease,  and  will  place  witliin  reach  of  our  ever-increasing 
po])ulation  that  greatest  security  for  future  health  and  well  being  which 
can  only  be  found  in  the  bringing  up  of  our  children  in  a  reasonably 
hygienic  manner,  and  thereby  giving  them  the  best  possible  chance  of 
defending  themselves  against  the  attacks  of  those  armies  of  microbes 
which  modern  science  informs  us  are  lying  in  wait  for  us  in  all  directions, 
reatly  to  devour  us  at  any  favourable  moment. 

Whether  modern  science  is  altogether  wise  in  this  candid  proclama- 
tion of  its  knowledge  I  know  not.  The  answer  would  probably  be  that  it 
I'annot  well  help  itself.  But  it  is  hardly  the  common  practice  of  doctors 
who,  in  dealing  with  their  patients,  often  think  it  their  duty  to  keep  them 
in  the  dark  as  much  as  they  can. 

1  once  was  responsible  for  the  ventilation  of  a  public  building,  not  as 
an  expert,  but  as  the  person  to  be  hung,  drawn,  and  quartered  should  any 
one  suffer  from  my  supj)osed  negligence,  or,  by  the  way,  by  reason  of  mj' 
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being  misled  by  experts,  of  course,  a  very  uncommon  occurrence,  but 
may  I  say  a  possible  one .'  Various  tests  were  made  of  the  condition  of 
the  atmosphere  in  different  parts  of  this  building ;  but  as  many  persons 
were  compelled  to  pass  a  good  many  hours  of  the  day  within  its  walls,  I 
took  very  good  care  not  to  publish  the  results  of  these  tests  before  the 
remedies  recommended  to  me  by  my  experts  had  been  applied.  For  so  it 
is,  I  believe,  that  we  are  apt  unduly  to  alarm  ourselves  at  the  sight  of 
a  bacillus  under  a  microscope,  forgetting  for  how  many  years  we  have 
lived  comfortably  and  fairly  successfully  in  ignorant  contiguity  to  these 
unwholesome  creatures. 

There  is,  I  think,  no  theme  of  which  one  can  say  that  it  is  as  important 
as  that  of  sanitation,  for  it  means  not  only  the  well-being  of  the  body,  it 
means  also  the  comfort,  the  happiness,  even  the  sanity  of  the  people  ;  upon 
which  it  may  be  said  that  the  power,  nay,  the  very  existence  of  a  nation 
depends.  Abolish  illness,  deformity,  and  weakness,  and  you  go  a  long 
way  towards  abolishing  crime,  immorality,  and  all  the  evils  these  bring  in 
their  train.  The  greatest  factors  in  sanitation  are  pure  and  plentiful 
water,  fresh  air,  much  daylight,  and  good  artificial  lighting ;  and  to  j)ro- 
cure  all  these  in  abundance  at  the  cheapest  possible  rate,  and  in  the 
simplest  way,  is  the  task  set  to  modern  science. 

The  most  urgent  need  is  to  put  sanitation  within  the  grasp  of  all;  and 
in  order  to  make  the  very  poor,  the  ignorant,  the  indolent,  and  the 
inditTerent  profit  by  it,  it  is  necessary  to  bring  it  to  their  homes  in  the 
simplest  form,  in  such  a  way  that  it  gives  them  no  trouble  whatever,  and 
moreover  to  make  it  difficult  for  them  to  waste  such  precious  things  as 
water,  fuel,  and  artificial  light. 

A  very  cheap  and  good  lighting  of  the  houses  of  the  poorer  classes 
would  not  only  mean  tliat  they  would  be  able  to  work  more  and  for  a 
longer  time,  anti  thus  earn  a  better  livelihood,  but  it  also  means  abolishing 
dirt  and  many  other  evils  which  only  thrive  in  darkness.  We  hear  so 
much  of  the  microbes  in  our  days,  to  which  I  have  already  referred,  and 
of  all  the  complicated  systems  and  inventions  to  keep  them  at  bay.  As 
things  are,  tliese  systems  and  inventions  are  unfortunately  necessary,  but 
they  ougiit  not  to  be  so,  as  the  attitude  of  our  minds  and  the  resistance  of 
our  bodies  ought  to  be  such  that,  by  leading  healthy  livi'S  in  healthy 
suiToundings,  \\v  could  defy  microbes  ami  banisli  them  from  our  con- 
sciousness. 

The  first  aim  of  those  who  love  iiumanity  and  wish  to  see  their  country 
stand  great  and  fearless  amongst  the  nations  of  the  world  is  to  create  a 
strong,  healthy,   and    fine    race,   which   can   oidy   be   done   by  gi\iiig   the 
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children  good  and  adequate  surroundings  in  addition  to  good  food  and 
proper  clothing.  Provision  ought  to  be  made  in  all  newh-  built  houses 
for  open  spaces,  either  covered  balconies  or  loggias  on  every  floor,  in  order 
that  the  children  might  play  in  the  open  air  without  having  to  descend 
into  the  dirty  street.  The  women  of  the  family  could  sit  and  work  there, 
and  in  the  summer  it  might  be  used  as  a  dining  room.  In  Southern 
continental  cities  such  loggias  exist  in  many  of  the  houses,  but  they  were 
closed  up  in  the  days  when  the  population  increased  in  the  towns,  and 
were  made  into  rooms.  Now  that  the  laws  and  the  importance  of  hygiene 
are  beginning  to  be  recognised  everywhere,  many  houses,  especially  those 
of  the  working  classes,  are  again  built  with  an  open  space  on  every  floor 
between  every  set  of  rooms.  These  open  spaces  also  provide  a  place  to 
air  the  bedding  and  clothes  of  the  family,  a  process  which  everybody  who 
has  ever  taken  an  early  morning  walk  in  a  city  abroad  is  well  acquainted 
with,  for  in  summer  and  winter  the  bedding  is  hung  out  of  the  windows, 
even  by  the  very  poorest.  This  is  a  most  hygienic  habit  too  much 
neglected  in  England. 

There  is  no  doubt  that  light  has  a  most  beneficial  influence  on  the 
development  of  children.  Tuberculosis  and  many  other  diseases  grow 
and  thrive  in  darkness,  and  in  a  country  like  ours,  where  every  hour  of 
daylight  is  necessary  and  every  ray  of  sun  precious,  all  means  ought  to  be 
taken  to  let  as  much  of  them  as  is  possible  into  our  houses.  Not  only 
ought  the  use  of  unnecessary  curtains  and  hangings  before  the  windows 
to  be  discouraged,  but  the  windows  themselves  should  not  only  be  large, 
but  set  out  nearly  flush  with  the  outer  wall,  so  that  the  light  should  not 
be  curtailed  by  the  surrounding  stonework.  In  former  days,  when  glass 
was  expensive,  there  might  have  been  some  reason  for  protecting  it  by 
setting  the  window  deeply  into  the  wall,  or  it  may  ha^e  lieen  merely  the 
survival  of  the  deep  stouL'  mouldings  of  gothic  architecture,  in  wliich  it 
was  difficult  to  do  anything  else  than  to  set  the  glass  back.* 

But  these  reasons  exist  no  more.  Besides  which  we  must  not  forget 
that  beauty  also  points  in  this  direction,  and  beauty  ought  always  to  go 
hand  in  hand  with  perfect  hygiene. 

No  one  who  has  studied  the  domestic  buildings  of  the  sixteenth  and 
seventeenth  centuries  can  fail  to  appreciate  the  lightness  of  effect  and  the 
distinction  which  is  given  to  the  architecture  of  that  period  by  the  setting 
of  windows  nearly  flush  with  the  outer  surface  of  the  wall.  Take  for 
instance  Wolvesey  Palace  at  Winchester  (in  the  grounds  of  which  a  mag- 

*  In  London  there  was  an  old  law,  passed  after  the  great  tire,  which  provided  that  all 
woodwork  should  be  set  back  at  least  4J  inches  from  the  surface  of  the  wall. 
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nificent  pageant  has  just  been  held)  of  the  date,  I  think,  of  16<S2.  Or  take 
an  example  much  nearer  home,  Tredegar  Park,  a  most  beautiful  example 
of  Charles  II.  architecture  (and  there  are  man}'  othei's  tliat  anyone  iu  this 
hall  might  name).  In  like  manner  no  one  who  has  lived  in  such  houses 
can  fail  to  appreciate  the  added  comfort  and  light  derived  from  the 
window  seats  and  sills  from  the  interior. 

For  the  perfection  of  sanitation  we  must  adapt  our  rules  and  regula- 
tions to  suit  the  climate,  the  situation  of  the  house,  and  the  life  of  the 
people  who  live  in  it.  One  of  the  greatest  difficulties  in  the  way  of 
erecting  cheap  but  healthy  cottages  with  low  rents  has  been  the  want  of 
elasticity  in  the  rules  and  regulations  made  by  local  authorities  which, 
however  well  suited  to  urban  districts,  are  not  equally  applicable  to 
sparsely  populated  places. 

Because  drains  laid  in  a  certain  way  are  quite  successful  in  one  house 
there  is  no  reason  why  they  should  necessarily  do  as  well  in  another,  or 
tliat  chimneys  which  draw  well  in  one  place  should  do  the  same  a  quarter 
of  a  mile  away.  It  is  individual  cleverness  and  quickness  of  observation 
based  upon  the  already  accumulated  science  which  will  one  day  bring  our 
habitations  to  perfection. 

Sanitary  conditions  of  life,  especially  for  children,  aw  more  required 
now  tlian  ever  they  were  before,  as  the  early  age  at  which  they  are  sent 
to  school,  and  the  mass  of  (often  quite  useless)  matter  which  their  poor 
little  brains  are  required  to  assimilate,  together  with  the  many  hours 
dui"ing  which  they  are  condemned  to  sit  in  cramped  positions,  breathing 
the  air  so  many  lungs  have  already  used,  must  necessarily  stunt  their 
growth  and  handicap  them  physically  for  the  battle  of  life.  I  believe 
that  it  would  be  much  better  for  the  development  of  the  race  if  children 
of  tender  age  were  taught  to  use  their  hands  more  and  to  tax  their  brains 
less.  Learning  crafts,  even  of  the  simplest  kind,  would  develop  their 
brains  in  a  healthy  manner,  and  moving  about  in  well  ventilated  workshops 
would  tend  to  rear  children  ))liysically  much  more  capable  of  acquiring 
and  assimilating  knowledge  derived  from  books,  and  to  do  so  in  a  much 
shorter  time  than  is  re([uired  under  the  present  circumstances.  We 
should  hear  no  more  of  weakly  boys  and  amcmic  girls  of  fifteen  and 
sixteen  who  cannot  do  anything,  and  end  by  swelling  the  ranks  of  the 
unemployed.  Again,  far  too  little  attention  is  paid  to  the  clothing  of 
cliildren.  If  they  moved  about  in  the  fresh  air  as  they  were  meant  by 
Providence  to  do,  it  would  be  of  less  consequence,  but  herded  together  in 
schools  where  they  often  arrive  hot,  or  wet  from  rain,  they  sit  for  hours  in 
cramped  jiositions  which  nnist  make  the  blood  stagnate,  with  cold  feet. 
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breathing  the  air  charged  with  the  emanations  from  these  damp  and  often 
utterly  unwashed  and  unwashable  clothes,  whilst  it  would  be  quite  easy  to 
provide  that  children  must  in  summer  wear  cotton  or  linen  garments,  and 
in  winter  woollen  ones,  made  in  such  a  way  that  thej^  can  constantly  he 
washed. 

In  Germany  I  am  told  children  are  forbidden  to  wear  high  collars  in 
school  because  these  press  upon  the  veins  of  the  throat  and  very  materially 
affect  the  eyesight.  There  are,  I  believe,  schools  where  the  schoolmaster 
or  mistress  passes  uuder  revision  the  whole  of  the  dress  of  the  children  to 
make  sure  that  their  armholes  are  large  enough,  that  the  waist  bands  are 
not  too  tight,  or  the  shoes  not  too  short.  These  examinations  ought  not 
to  be  exceptional,  they  ought  to  be  the  rule,  and  they  ought  to  go  even 
further,  for  we  do  not  want  a  race  of  learned  weaklings,  we  want  sturdy 
and  healthy  men  and  women,  capable  of  coping  with  the  difficulties  of 
life ;  we  want  a  practical,  energetic,  happy  generation  that  enjoys  work, 
loves  and  understands  it,  and  will  in  its  turn  produce  normal  and  healthy 
children. 

The  f(mndations  of  the  prosperity  of  a  nation  are  laid  by  home  life, 
and  all  the  outward  conditions  of  this  home  life  ought  to  be  made  as 
favourable  as  possiljle,  but  we  have  at  the  present  time,  in  the  main,  sub- 
stituted schools  for  this  home  life,  and  we  see  the  deplorable  results  in  all 
countries  by  the  deterioration  of  the  race  and  consequent  inability  to  earn 
a  living.  We  must,  therefore,  until  a  time  comes  when  a  wiser  generation 
will  make  schools  a  supplement  only  to  home  life,  and  not  home  life  a 
supplement  to  schools,  concentrate  our  efforts  upon  making  school  children 
as  healthy  as  possible.  The  schoolmaster  and  mistress  ought  to  be 
thoroughly  grounded  in  hygiene,  and  if  in  schools,  instead  of  losing  time 
by  teaching  children  things  that  can  never  do  them  any  good  at  an  age 
when  their  little  brains  ought  to  be  left  to  natural  development,  half  an 
hour  every  day  was  devoted  to  hygiene,  it  would  l^e  some  help.  The 
master  or  mistress  would  examine  the  children,  looking  at  their  eyes,  their 
ears,  their  teeth,  their  hair,  their  heads  and  feet ;  see  how  they  hold 
themselves,  how  they  walk,  and  impress  upon  them  a  few  simple  rules  of 
cleanliness,  such  as  their  intelligence  can  grasp.  These  rules  would  soon 
become  habits  with  them,  and  would  in  later  life  be  far  greater  assistance 
to  them  than  the  useless  book  lore  with  which  we  now  fill  and  paralyse 
their  heads. 

The  object  of  life  is  to  be  happy  and  to  make  others  happy.  The  true 
basis  of  happiness  is  health.  A  healthy  peo))le  will  work,  and  serve  them- 
selves and  the  community.      Health  and  work  insure  morality.      It  is  not 
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a  question  of  makins  rules  and  inventions  to  heal  and  cure,  the  real  issue 
is  to  make  the  conditions  of  life  such  that  disease,  deformitT,  weakness 
should  no  more  exist.  This  may  appear  an  unattainable  ideal,  but  many 
thintjs  have  seemed  impossible  and  yet  they  have  come  to  pass,  and  have 
e>tablished  themselves,  because  we  discovered  the  laws  of  nature  which 
governed  them.  Many  far  more  wonderful  things  will  come  in  the  near 
future,  things  which  fifty  years  ago  would  have  been  considered  miracles. 
Why  should  it  be  impossible  to  impress  upon  a  nation  a  thing  which  only 
depends  upon  its  own  will  and  intelligence,  a  thing  which  leads  to  indi- 
vidual and  collective  happiness  ?  For  the  older  generation,  bi'ought  up  in 
iffiRirance  of  simple  laws,  in  whose  brains  the  useless  matter  accumulated 
when  they  were  children  stagnates  through  a  lifetime,  it  is  useless  to 
try  a  reform,  but  for  the  young  lives  which  arc  now  evolving  let  us  plead 
for  a  healthier,  simpler,  and  more  natural  development.  It  is  the  great 
and  noble  task  of  The  Eoyal  Sanitary  Institute  to  make  the  condition  of 
the  country  into  which  these  children  are  born,  such  that  health,  strength, 
and  beauty,  going-  hand  in  hand,  will  keep  the  English  ])eople  in  the 
foremost  rank  of  nations  as  aspirants  and  leaders  towards  that  perfection 
of  mind  and  body  which  ought  to  be  the  aim  that  every  one  of  us  hopes 
to  attain. 
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THE  PREVENTION  OP  CONSUMPTION. 

THE  essential  feature  of  a  Popular  Lecture  as  distinguished  from  a 
scientific  or  technical  paper  consists  in  the  fact  that  it  is  addressed 
not  to  experts  or  specialists,  but  to  the  ordinary  work-a-day  citizen,  with 
just  so  much  knowledge  as  can  be  acquired  from  the  daily  papers  or  the 
lighter  monthly  magazines. 

Inasmuch  as  knowledge  ac(juired  in  this  way  is  apt  to  be  fragmentary 
or  inaccurate,  it  would  seem  advisable  for  any  one  who  undertakes  a 
popular  lecture  on  a  scientific  subject  to  begin  at  the  very  beginning  and 
build  up  the  edifice  of  knowledge  from  its  very  foundation. 

My  subject  this  evening  is  "  The  Prevention  of  Consumption,"  and  I 
will  start  by  telling  you  what  consumption  is.  It  is  the  commonest  form 
of  tuberculosis  of  the  lungs  and  it  is  often  called  pulmonary  phthisis. 
Tuberculosis  is  the  name  common  to  a  great  many  diseases  wliicli  affect 
every  organ  of  the  body,  and  differ  widely  from  each  other  in  the  changes 
they  bring  about  and  the  symptoms  wliich  they  cause,  but  all  of  which 
agree  in  this  one  point :  the  presence  of  small  masses  or  out-growths  of 
newly  formed  tissue  called  tubercles.  The  word  tubercle  originally  meant 
a  little  lump  or  mass  of  anything,  but  in  medical  language  the  term  is 
now  restricted  to  mean  a  local  overgrowth  of  cells  caused  by  the  presence 
of  a  minute  vegetable  parasite  called  a  bacillus.  Our  bodies  are  built  up 
of  cells  just  as  a  house  is  of  bricks,  and  when  the  disease  germs  affect 
a  lodgment  within  us,  our  cells  rise  up  in  revolt,  and  endeavour  to 
surround  the  intruders  and  to  enclose  them  as  though  with  a  cordon  of 
sentinels.  The  result  is  the  formation  of  a  little  mass  called  a  tubercle, 
which  is  the  visible  outcome  of  the  reaction  of  the  tissues  of  the  indivi- 
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dual  attacked  against  the  invading  pai'asite.  I  can  best  compare  a  tubercle 
to  the  galls  produced  on  plants  as  the  result  of  the  bite  of  a  fly  and  the 
presence  of  its  egg.  You  are  all  familiar  with  such  galls  in  the  shape  of 
the  so-called  oak-apple  and  the  red  "spangles"  that  occur  on  rose  trees. 

In  a  tubercle  the  cells  are  not  merely  increased  in  number.  Their 
appearance  is  changed,  and  some  few  of  them  grow  so  large  as  to  look 
quite  gigantic  compared  with  the  others.  These  big  cells,  when  seen  with 
the  microscope,  ai-e  a  good  indication  of  the  disease  which  is  present. 
Tubercles  differ  very  much  in  size :  some  need  a  microscope  to  see  them, 
others  grow  to  the  size  of  a  walnut  or  even  of  an  egg.  To  say  that  the 
average  size  of  a  tubercle  is  somewhere  that  of  about  the  size  of  a  pin's 
head  is  not  far  from  the  truth.     Their  colour  is  grey  or  yellowish. 

It  will  occur  to  many  of  you  to  ask  what  harm  arc  tubercles  i  Why 
does  their  presence  constitute  such  a  great  disease  ?  It  is  because  they 
are  so  many  jjoison  centres,  whence  a  destructive  influence  streams  forth, 
causing  the  cells  to  die  and  change  into  a  sort  of  yellowish  cheesy  matter, 
which  is  of  no  use  for  anything  and  may  harden  into  a  chalky  mass,  or, 
more  commonly,  soften  down  into  pns  or  liquid  matter.  In  this  way  our 
vital  organs  may  become  riddled  with  holes  and  fatal  disease  may  ensue. 

No  organ  of  the  body  is  completely  immune  against  the  outbreak  of 
tubercles,  but  some  parts  are  oftener  attacked  than  others.  According  to 
its  distribution  in  the  body,  tuberculosis  assumes  certain  forms  which  I 
will  now  mention. 

Firstly,  there  is  the  pulmonary  form,  when  the  lungs  are  attacked. 
This  is  the  commonest  place  for  the  disease  to  occur,  and  pulmonary 
consumption  therefore  claims  more  victims  than  any  other  form  of  tuber- 
culosis. The  germ  gets  into  the  lung  with  the  air  that  is  breathed, 
though  some  now  hold  that  it  is  swallowed  and  gets  to  the  lungs  in  other 
ways. 

Secondly,  there  is  tuberculosis  of  the  glands  in  the  abdomen.  This 
occurs  mainly  in  babies  that  have  been  fed  with  cow's  milk  containing  the 
bacillus.  Doctors  call  this  form  Taden  viexcnterlru.  It  is  not  so  common 
with  us  in  Ireland  as  it  is  in  Great  Britain,  for  there  is  not  so  much 
factory  work  for  our  young  married  women  and  they  lia\e  more  time  to 
suckle  their  babies. 

In  the  third  place  there  is  tuberculosis  of  the  glaiuis,  bones,  and  joints. 
The  glands  most  often  affected  are  those  in  the  side  of  the  neck.  They 
swell  up,  forming  unsightly  lumps,  which  soften  down  into  abscesses  that 
discharge  through  the  skin,  and  when  they  get  well,  leave  disfiguring 
scars.     The  germ  gains  access  to  the  glands  iiy  w.ny  of  the  nose,   mouth 
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(including  the  sockets  of  decayed  teeth),  and  veiy  often  by  tlie  tonsils. 
The  evil  is  still  worse  when  the  bacillus  g-ets  into  the  bones,  usually  near 
the  joints,  as  it  does  unfortunately  very  often.  The  way  this  comes  about 
is  interesting.  Tiny  children  just  learning-  to  walk,  and  still  in  what  I 
may  call  the  crawling  state  of  development,  often  knock  their  knees,  their 
shins,  or  their  elbows  against  the  floor  or  some  other  hard  object,  and  so 
injure  the  small,  thin-walled  blood  vessels  in  the  tender  growing  ends  of 
their  bones.  Tubercle  bacilli,  which  are  often  present  in  the  blood  in 
small  numbers  and  can  do  no  harm  so  long  as  they  are  shut  up  within  the 
blood-vessels,  are  able  to  escape  at  these  damaged  spots  and,  settling  down 
in  the  tissues,  gradually  increase  and  multiply  ;  and  so,  after  the  lapse, 
mayhap,  of  years,  produce  a  destructive  focus  of  disease.  The  large  joints 
of  the  limbs,  the  hip,  knee,  ankle,  shoulder,  and  elbow,  as  well  as  the 
bones  of  the  hands  and  feet,  are  commonly  attacked.  The  back-bone  is 
often  affected,  giving  rise  to  that  terrible  deformity,  spinal  curvature. 
The  surgical  wards  of  our  hospitals  are  crowded  with  such  cases  in  young 
people  of  both  sexes,  and  the  amount  of  pain,  disfigurement,  and  loss  of 
working  power  so  caused  is  something  terrible  to  contemplate. 

Fourthly,  tuberculosis  may  occur  in  the  membranes  of  the  brain, 
causing  the  disease  called  by  doctors  tuherndar  nieningitis.  Children 
under  twelve  are  most  often  attacked,  and  the  disease  in  invariably  fatal. 
The  germs  are  carried  in  the  blood  and  deposited  all  over  the  bod}',  but 
the  brain,  being  the  most  sensitive  part,  resents  the  attack  more  keenly 
than  the  other  organs. 

Fifthly  and  lastly  there  is  lupus,  the  name  given  to  a  form  of  tubercu- 
losis which  occurs  in  the  skin.  The  part  oftenest  affected  is  the  face,  and 
young  women  are  the  most  usual  victims.  Lupus  eats  away  the  features, 
destroying  the  nose,  lips,  and  eyelids,  and  thus  produces  the  most  hideous 
deformity.     Hence  its  name,  which  is  Latin  for  a  wolf. 

Having  thus  set  forth  the  chief  forms  that  tuberculosis  may  assume,  I 
will  now  tell  you  something  about  the  germ  or  bacillus  which  does  all  this 
harm.  It  is  a  tiny  living  creature  shaped  like  a  little  stick,  unable  to 
move,  colourless,  and  about  one  six-thousandth  of  an  inch  in  length.  You 
will  get  a  better  idea  of  how  small  it  is  when  I  tell  you  that  about  one 
hundred  millions  of  these  germs  could  lie  in  a  single  layer  on  the  area  of  a 
penny  stamp.  Small  as  it  is  we  can  get  it  to  grow  outside  the  body  on 
specially  prepared  jellv  or  on  slices  of  potato  soaked  in  dilute  glycerine. 
It  grows  slowly,  but  ultimately  forms  crusts  and  scales  of  yellowish  hue 
which  are  quite  visible  to  the  unaided  eye,  and  are  made  up  of  incredible 
swarms  of  bacilli.     The  smallest  trace  of  such  a  culture  injected  into  a 
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susceptible  animal  gives  it  tuberculosis.  The  bacillus  belongs  to  a  group 
of  lowly  plants,  the  proper  function  of  which  in  Nature  is  to  break  down 
dead  organic  matter,  to  cause  putrefaction  and  decay.  A  few  of  them 
have  acquired  the  bad  habit  of  thriving  in  the  living  bodies  of  men  and 
animals  and  so  causing  disease.  The  tubercle  bacillus  is  one  of  the  worst 
of  this  group  of  parasitic  germs. 

Tlie  question  next  arises,  where  does  this  germ  conic  from  :  from  what 
source  do  we  obtain  it  ?  It  will  not  grow  unless  at  blood  heat,  and 
therefore  in  this  country  it  only  finds  in  the  bodies  of  men  and  the  higher 
animals  the  warmth  it  requires.  Its  only  source,  therefore,  is  the  body  of 
men  and  animals  affected  with  the  disease.  It  is  found  in  all  the  dis- 
charges which  reach  the  surface  of  the  body  from  diseased  internal  parts. 
For  practical  purposes,  however,  we  need  only  deal  here  with  the  two 
main  sources  of  infection,  and  these  are : 

(1)  Sputum  or  phlegm  expectorated  by  consumptives,  and 

(2)  The  milk  of  tubercular  cows. 

Could  we  but  cut  off  or  stop  up  these  two  sources  of  disease  germs, 
we  should  soon  be  able  to  strike  tuberculosis  off  our  bills  of  mortality, 
instead  of  allowing  it,  as  we  are  doing  at  present,  to  kill  its  hundreds  of 
thousands.  In  a  small  country  like  Ireland,  with  less  than  five  millions  of 
population,  tuberculosis  killed  last  year  nearly  twelve  thousand  people, 
most  of  whom  died  from  pulmonary  consumption.  In  Dublin  last  year 
just  a  thousand  people  died  of  consumption,  and  about  three  hundred  more 
from  other  forms  uf  tuberculosis.  Surely  this  is  too  high  a  toll  to  pay, 
when,  if  we  were  earnest  about  the  matter,  we  could  greatly  diminish  our 
losses.  And  what  is  worse  for  us  who  live  in  Ireland,  we  keep  on  paying 
toll  at  tills  excessive  rate,  whilst  you  in  Great  Britain  are  gradually,  but 
steadily,  escaping  from  the  grip  of  the  destroyer.  Forty  years  ago  your 
death-rate  from  tuberculosis  was  somewhere  about  3-2,  and  now  it  is  down 
to  I'S.  Ours  is  now  2-7,  practically  the  same  as  it  was  then.  The 
explanation  may  be  put  in  a  nut-shell.  You  liave  been  thriving  and  we 
have  not.  Another  unpleasant  feature  of  the  situation,  as  it  presents 
itself  to  us  in  Ireland,  is  this :  the  people  who  are  most  severely  stricken 
and  contribute  the  largest  proportionate  number  of  deaths  in  Ireland,  are 
those  in  the  i)rime  of  life,  between  25  and  35,  whilst  with  you  it  is 
amongst  children  under  5,  whose  lives  are  of  little  economic  value,  that 
tiie  heaviest  mortality  from  tuberculosis  occurs.  That  is  why  we,  on  our 
side  of  tlie  channel,  are  giving  so  much  attention  to  tliis  matter.  Tiiat  is 
why,  under  the  guidance  of  Lady  Aberdeen,  our  women  have  organised 
themselves  into  a  National  Health  Association,  one  of  tiic  principal  objects 
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of  which  is  to  induce  the  people  to  adopt  the  necessary  preventive  mea- 
sures and  provide  them  so  far  as  possible  with  the  means  of  doing  so. 
That  is  why  we  have  been  at  the  pains  of  organising  two  separate  and 
distinct  tuberculosis  exhibitions ;  collections  of  objects  illustrating  the 
nature  and  prevalence  of  tuberculosis  and  how  best  it  may  be  combated. 
One  of  these  exhibitions  has  been  touring  the  North  of  Ireland  and  the 
other  the  South.  They  have  visited  over  60  centres  of  population,  and  in 
connection  with  these  visits,  over  500  popular  lectures,  illustrated  by 
lantern  slides,  have  been  given  to  audiences  that  have  been  computed  to 
number  over  400,000  people,  whilst  fully  800,000  have  inspected  the 
exhibitions,  being  about  a  sixth  of  our  total  population.  In  addition  to 
these  regular  lectures,  innumerable  homely  talks,  demonstrations,  and 
other  less  formal  methods  of  instruction  have  been  resorted  to  and  largely 
availed  of.  For  this  reason  also  we  have  appealed  to  Parliament,  and 
caused  a  Bill  to  be  promoted  which  is  specially  directed  to  the  prevention 
of  consumption,  and  goes  far  beyond  any  measure  of  the  sort  that  has 
hitherto  been  introduced.  It  is  therefore  in  accordance  with  the  fitness 
of  things,  that  one  of  the  workers  in  this  great  National  campaign  of  ours 
against  pain,  sickness,  and  death,  should  come  here  and  tell  you  what  we 
are  doing  and  how  we  are  doing  it. 

The  prevention  of  a  disease  like  tuberculosis,  which  has  no  definite 
incubation  period,  no  definite  course,  no  definite  period  of  infectivity,  and 
the  sufferers  fi-om  which  may  keep  on  for  years  earning  their  livelihood 
whilst  carrying  about  the  deadly  disease  germs  and  spreading  them  around, 
constitutes  a  very  difficult  problem.  It  is  a  problem  totally  diffei'eut  from 
that  which  confronts  us  in  the  case  of  the  acute  infectious  diseases.  A 
case  of  smallpox  or  scarlatina  can  be  readily  traced  to  some  previous  source 
of  infection.  The  patient  is  so  ill  that  he  cannot  leave  his  bed ;  the  whole 
thing  is  over  one  way  or  the  other  after  a  few  weeks.  The  principles  or 
springs  of  action  (recognition,  isolation,  disinfection)  are  of  course  the 
same  in  the  long  run.  But  their  application  to  tuberculosis  is  infinitely 
more  difficult  than  is  the  case  with  any  other  infectious  disease.  It  is  not 
right,  therefore,  to  talk  lightly,  as  many  people  do,  of  doing  away  with 
consumption,  or  preventing  consumption.  The  evil  has  sprung  up 
gradually  and  has  entwined  itself  in  the  very  vitals  of  our  population.  To 
uproot  so  great  a  noxious  growth,  and  one  so  closely  interwoven  in  the 
fabric  of  our  national  life,  is  a  work  that  must  take  many  years  of  steady 
unwearying  labour  to  accomplish.  That  we  shall  eventually  accomplish  it 
I  have  every  confidence. 

But  how  are  we  to  go  about  it  ?     In  answering   this  all-important 
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(juestion  I  would  make,  first  of  all,  a  little  comparison  which  I  recommend 
you  to  consider.  Suppose  we  had  to  deal  with  the  problem  of  a  large 
mass  of  inflammable  or  combustible  material,  which  was  in  danger  of  being 
set  on  fire  or  exploded  by  flaying  sparks,  what  should  we  do  ?  Two  things, 
I  should  say :  first,  prevent  access  of  sparks,  and  secondly,  diminish  the 
amount  of  the  combustible  or  render  it  non-explosive.  Now,  an  outbreak 
of  tuberculosis  may  be  compared  to  the  explosion  of  a  powder  magazine  ; 
the  bacillus  is  the  match  which  ignites  it.  The  tender  years,  hereditary 
]>redisposition,  or  enfeebled  constitution  of  the  patient  is  the  powder. 
The  problem  of  preventing  consumption  resolves  itself,  therefore,  into  two 
parts  :  the  first  is  to  prevent  the  accumulation  of  combustible  material, 
that  is,  of  persons  susceptible  of  taking  the  disease :  the  second  is  to  cut 
off  the  supply  of  matches,  in  other  words,  of  bacilli.  The  first  part  of  the 
problem  consists  in  the  main  of  providing  better  conditions  of  life  for  the 
working  class,  especially  for  the  poorer  workers  whose  earnings  are  small 
and  precarious.  The  chief  practical  step  seems  to  me  to  be  the  provision 
of  better  housing  accommodation,  so  as  to  avoid  dirt,  dampness,  foul  air, 
and  overcrowding,  especially  at  night.  I  am  inclined  to  look  upon  better 
housing  as  the  key  of  the  whole  situation  in  the  case  of  adults;  for,  apart 
from  the  enfeeblcment  or  diminution  of  resisting  power  begotten  of  bad 
housing,  adults  do  not  readily  contract  tuberculosis.  Indeed,  the  resist- 
ance of  many  men  and  women  is  surprising,  when  we  consider  the  number- 
less sources  of  infection  to  which  they  are  liable.  Dustmen,  scavengers, 
and  domestic  servants,  who  have  to  dust  out  rooms  where  consumptives 
have  been  expectorating,  are  cases  in  point.  With  young  persons  the 
reverse  is  the  case.  No  matter  how  good  the  condition  under  which  they 
live,  they  can  hardly  escape  infection  if  the  bacillus  obtains  access  to 
them.  To  return  to  our  simile,  children  are  a  permanent  mass  of 
combustible  matter  which  imperatively  needs  guarding  against  access  of 
spark  or  firebrand. 

In  order  to  cut  off  the  supply  of  bacilli  we  must  stop  the  fountain 
heads  from  which  they  spring,  and  these,  as  already  stated,  are  mainly 
two  in  number:  the  sputum  of  consumptives  and  the  milk  of  tuberculous 
cows.  The  number  of  germs  which  an  ordinary  consumptive  may  cough 
up  in  the  day  may  safely  be  ])ut  down  at  several  millions. 

In  a  coloured  drawing  of  the  sputum  of  such  a  case,  when  stained  and 
prepared  for  the  microscope,  the  germs,  being  devoid  of  colour,  are  made 
visible  by  a  ])rocess  of  staining;  the  bacilli  possess  the  jiroperty  of  holding 
on  very  tightly  to  certain  stains,  and  the  consequence  is  that  they  can  be 
made   to  look    red,   wliilst   all   other   bacilli,   and    the  cells  of  which   the 
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sputum  is  mainly  composed,  can  be  made  to  appear  of  a  contrast  colour. 
Owing  to  this  property  we  can  readily  pick  out  a  single  tubercle  bacillus 
out  of  a  swarm  of  other  kinds.  You  may  notice  that  many  of  the  bacilli 
are  lying  within  the  cells.  This  is  a  good  sign,  because  it  shows  that  the 
cells  are  able  to  take  them  up  and  devour  them.  If  all  could  thus  be 
devoured,  the  patient  would  get  well.  When  we  send  a  consumptive 
patient  to  a  sanatorium  we  hope  to  teach  his  cells  how  to  devour  the  germs 
of  tuberculosis  ;  to  give  them  back  the  power  which  they  have  temporarily 
lost,  of  acting  as  the  policemen  of  the  body. 

The  way  in  which  the  germs  contained  in  sputum  bring  about  in- 
fection is  usually  stated  to  be  as  follows: — The  matter  expectorated 
gradually  dries  up  and  mingles  with  the  dust.  When  this  is  set  afloat  in 
the  air  by  such  operations  as  sweeping,  beating  carpets,  tramping  on 
floors,  and  the  like,  the  bacilH  (which  are  not  injured  by  being  dried  up) 
are  also  suspended  in  the  air  and  are  breathed  in.  They  adhere  to  the 
mucous  membrane  of  some  part  of  the  air  passages,  and,  like  other  foreign 
particles,  such  as  soot,  get  carried  through  the  mucous  membrane,  prob- 
ably by  wandering  white  blood-cells.  It  is  beyond  the  scope  of  this 
lecture  to  discuss  the  details  of  the  process,  or  the  numerous  experimental 
and  other  difficulties  which  almost  any  one  of  the  current  theories  will,  on 
close  examination,  be  found  to  present.  Suffice  it  to  say  that  in  addition 
to  the  dust  inhalation  theory,  most  of  us  have  now  come  to  believe  in  the 
droplet  theory,  according  to  which  minute  droplets  of  liquid  phlegm  ai-e 
expelled  from  the  mouth  as  fine  spray  in  the  act  of  coughing,  sneezing, 
or  loud  talking.  So  small  are  these  droplets  that  they  remain  for  several 
minutes  afloat  in  the  air.  They  are  wafted  about  by  air  currents,  and  are 
liable  to  be  breathed  in  with  their  contained  bacilli.  There  is  experi- 
mental proof  that  this  can  really  occur. 

Finally,  an  attempt  has  been  m.ade  and  suppoi-ted  by  carefully  planned 
experimental  evidence  to  show  that  consumption  is  not  due  to  the 
breathing  in  of  the  germs,  but  to  their  being  xwallou'ed.  This  is  a  very 
interesting  and  important  question,  but,  in  view  of  all  that  still  remains  to 
be  said,  I  must  refrain  from  discussing  it. 

Whatever  be  the  exact  mode  of  infection,  the  bacilli  are  mainly 
derived  from  matter  expectorated  by  consumptives,  and  this  must  there- 
fore be  collected  and  disinfected  or  destroyed.  Two  classes  of  consump- 
tives have  to  be  dealt  with.  There  are  the  advanced  cases  confined  to 
bed  or  to  the  house,  and  the  milder  cases :  people  who  are  able  to  get 
about  and  attend  to  business.  It  is  easy  to  deal  with  the  advanced  cases. 
They  should  be  given  a  suitable  spittoon,  and  not  allowed  to  expectorate 
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anwliere  else.  In  very  poor  huuseliolds  an  old  mug  answers  the  purpose. 
Or,  rags  or  Japanese  paper  handkerchiefs  can  be  used  and  burnt  after- 
wards. The  contents  of  spittoons  can  be  poured  on  to  the  fire  or  emptied 
into  sawdust,  which  can  afterwards  be  burnt,  or  they  can  be  treated  witli 
scalding  water.  I  do  not  advocate  chemical  disinfectants  for  sputum,  as 
the  matter  is  too  viscid  to  allow  of  their  proper  penetration.  In  the 
absence  of  a  fire,  however,  we  must  fall  back  on  solutions  of  carbolic  acid 
(1  in  20),  lysol  (1  in  50),  cyllin,  izal,  or  the  like.  In  view  of  the  danger 
from  droplets,  consumptives  should  be  instructed  to  carefully  guard  the 
mouth  with  a  pocket-handkerchief  in  the  act  of  cougliing.  They  should 
on  no  account  sleep  in  the  same  bed  -with  anyone  else,  more  especially 
with  a  child.  A  child  who  should  sleep  with  a  consumptive  would  run  a 
fearful  risk. 

For  the  second  class  of  consumptives,  those  who  are  able  to  get  about, 
small  pocket-sputum  flasks,  of  which  several  jiatterns  are  on  the  market, 
are  to  be  recommended.  In  sanatoria,  and  places  where  the  patient's 
condition  is  known,  their  use  should  be  imperatively  insisted  on ;  but  in 
the  case  of  persons  attending  to  their  business  in  public,  there  is  this 
objection  to  the  use  of  the  pocket  sputum  flask :  it  reveals  the  patient's 
secret,  and,  in  view  of  the  perfectly  needless  scare  which  at  present  exists 
in  many  half-instructed  minds,  discovery  might  subject  such  a  patient  to 
the  I'isk  of  losing  his  employment.  It  is  not  right  to  require  a  person  to 
subject  himself  to  this  risk ;  and  I  personally  see  no  objection  to  the  use 
of  an  ordinary  pocket  handkerchief,  always  provided  that  it  is  properly 
dealt  with  afterwards,  not  allowed  to  get  dry  in  the  pocket,  and  carefully 
scalded  or  boiled  before  being  put  with  the  rest  of  the  washing.  There 
are  many  minor  details,  such  as  the  disinfecting  of  table  utensils,  into 
which  I  have  not  time  to  enter.  Expectoration  in  public  buildings  or 
conveyances,  otherwise  than  into  receptacles  provided  for  the  purpose, 
should  be  made  a  punishable  offence  by  every  sanitary  authority,  and  the 
by-law  should  not  be  allowed  to  become  a  dead  letter.  Even  warning 
notices  are  useful.  I  have  observed  a  great  dimiiuition  of  the  objec- 
tionable practice  since  our  Irish  Branch  of  the  National  Association  for 
the  Prevention  of  Consumption  put  up  such  notices  in  tramcars  and 
railway  carriages.  Mucii  might  also  be  done  for  the  next  generation  by 
diligently  inculcating  on  school  children  the  importance  of  refraining 
from  unguarded  and  needless  exiiectoration.  I  sJiould  like  to  see  reading 
lessons  on  this  subject  in  elementary  school  books. 

In  cleaning  houses,  every  care  shouUl  be  taken  not  to  raise  a  dust. 
Floors  and  cari)ets  should  be  strewn  with  moistened  sawdust  or  tea-leaves 
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before  being  swept.  Tlie  beating  of  carpets  should  be  restricted  by 
bv-law  to  certain  times,  places,  and  persons. 

Coming  now  to  the  danger  from  milk,  we  find  Koch,  the  discoverer 
of  the  tubercle  bacillus,  expressing  the  deliberate  opinion  that  both  the 
disease  and  the  disease  germs,  as  they  occur  in  the  cow,  are  different  from 
those  that  occur  in  man,  and  that  bovine  bacilli  are  harmless  to  human 
beings.  This  opinion,  expressed  in  the  year  1901,  has  not  been  borne  out 
by  subsequent  investigation,  and  it  would  now  appear  that  the  bovine 
bacillus  has  an  all-round  greater  degree  of  virulence  than  the  human  one. 
It  does  not,  however,  seem  to  produce  pulmonary  consvmiption  in  man  to 
any  great  extent,  but  to  settle  down  about  the  alimentary  canal  or  in  the 
glands,  bones,  or  joints. 

A  great  many  milch  cows  suffer  from  tuberculosis,  probably  at  least 
one  of  every  four  or  five.  We  have  a  very  delicate  way  of  detecting  it 
in  the  tuberculin  test,  but  it  would  be  a  great  mistake  to  suppose  that 
every  cow  that  reacts  to  tuberculin  yields  bacilli  in  her  milk.  The  vast 
majority  of  such  cows  are  but  slightly  affected,  and  their  only  danger 
would  appear  to  be  that  they  may  become  more  gravely  so,  later  on.  The 
disease,  when  it  occurs  in  the  udder,  causes  the  cow  to  produce  milk  which 
i>  swarming  with  bacilli  and  highly  dangerous,  more  especially  for  children ; 
but  such  cases  are  fortunately  uncommon.  Still  they  do  occur  here  and 
there,  and  the  mixed  milk  from  a  dairy,  where  there  is  such  a  cow,  may 
be  highly  dangerous.  Now,  in  warding  off  this  danger  one  may  begin  at 
home,  or  one  may  begin  at  the  cow.  The  way  to  begin  at  home  is  to 
boil  or  scald  all  milk  intended  for  the  use  of  children.  By  scalding,  I 
mean  the  process  often  called  pasteurising;  that  is,  heating  to  such  a 
temperature,  short  of  the  boiling  point,  as  will  kill  any  tubercle  bacilli 
that  may  be  present.  This  can  be  done  by  heating  to  190  degrees  F.  for 
a  couple  of  minutes.  Lower  temperatures  may  be  used,  but  they  must  be 
kept  up  longer.  Roughly  speaking,  if  the  vessel  containing  the  milk  be 
placed  in  a  saucepan  of  water  and  the  water  be  kept  boiling  for  a  few 
minutes,  the  object  is  achieved.  Special  vessels  and  sterilisers  can  now 
be  bought  very  cheaply.  Young  children  continuously  fed  on  heated  milk 
occasionally  fail  to  thrive.  A  teaspoonful  of  the  juice  of  some  fresh  fruit, 
such  as  the  orange  or  grape,  if  given  every  day,  will  act  as  an  excellent 
corrective. 

By  beginning  at  the  cow,  I  mean  action  on  the  part  of  the  sanitary 
autiiority,  to  insure  that  no  milk  containing  the  germs  of  tuberculosis 
reaches  the  consumer.  This  involves  taking  power  to  compulsorily  enter 
and  inspect  all  dairies  and  cowshed>,  to  make  careful  pei'iodical  examination 
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of  all  dairy  cows,  and  to  compulsorily  acquire  and  slaughter  all  animals 
reasonably  suspected  of  yielding  tuberculous  milk.  The  right  of  inspec- 
tion, etc.,  must  extend  outside  the  district  to  all  places  whence  milk  is 
sent  in,  and  there  must  be  power  to  take  and  subject  to  bacteriological 
examination  samples  of  the  milk  coming  in  from  outside  places.  It  would 
be  yery  desirable  if  the  managing  committees  of  large  institutions,  such  as 
workhouses,  hospitals,  and  the  like,  would  only  giye  contracts  for  the 
sujiply  of  milk  to  dairymen  producing  a  certificate  that  their  entire  stock 
had  passed  the  tuberculin  test. 

The  institutions  needed  in  the  campaign  against  consumption,  are 
three:  first,  the  hospital;  secondly,  the  sanatorium:  thirdly,  the  dispensary. 

Hospital  accommodation  is  urgently  needed  for  advanced  cases  in  poor 
circumstances.  Their  sputum  is  infectious,  and  their  continued  presence 
in  the  overcrowded  and  ill-ventilated  dwelling  is  a  source  of  great  danger 
to  other  members  of  the  family,  and  above  all  to  the  children.  The 
ordinary  hospital  will  not  usually  admit  these  last-stage  cases  because 
they  are  very  chronic  and  the  prospect  of  curing  them  is  almost  hopeless. 
Nor  would  it  do  to  have  a  special  consumptive  hospital  for  them.  Tlie 
contrast  with  the  sanatorium,  which  is  for  early  and  curable  cases,  would 
be  too  marked.  The  hospital  for  advanced  cases  would  soon  Ijecome 
labelled  in  the  popular  mind  with  the  device,  "  abandon  hope  all  ye  who 
enter  here."  Many  incurable  consumptives  are  unable  to  realise  the 
gravity  of  their  disease,  and  even  were  they  willing  their  relatives  in  many 
cases  would  dissuade  them  from  crossing  the  fatal  threshold.  Inasmuch 
as  the  necessity  for  removal  only  presents  itself  in  the  case  of  the  poor,  it 
would  seem  reasonable  to  provide  special  accommodation  for  them  in  the 
workhouse  infirmary,  where  they  should  be  as  far  as  possible  isolated  from 
the  otiier  inmates.  All  over  Ireland  we  are  striving  to  obtain  this 
accommodation  in  the  district  hospitals.  We  encounter  the  difficulty  tiiat 
many  of  the  poor  strongly  object  to  become  paupers,  and  for  this  reason  it 
is  advisable  to  relax  the  regulations  as  to  admission,  departure,  access  of 
friends,  etc.,  in  the  case  of  advanced  consumptives  who  have  presentetl 
themselves,  not  so  much  on  the  score  of  poverty,  as  rather  in  order  to  rid 
tlieir  homes  of  a  source  of  danger.  It  is  wonderful  to  see  the  improvement 
shown  by  many  of  those  advanced  cases  after  a  few  weeks  in  a  comfortable, 
airy  ward,  witii  generous  feeding  and  skilful  nursing. 

The  sanatorium  is  the  place  wiiere  the  attempt  is  made  to  cure  the 
cases  that  are  regarded  as  curable.  This  we  hope  to  accomplish,  not 
by  drugs  or  complicated  remedies,  but  by  employing  tlie  agencies  that 
Nature  has  left  reaily  to  our  hand,  and  tliesi'  are  three,  fresh  air,  pk-ntv 


E.  J.  McWeeney.  327 

of  nourisliing  food,  and  rest  of  1)ody  and  mind.  That  these  will  reallv 
bring  about  the  healing  of  the  damaged  lung  I  can  vouch  from  personal 
experience.  The  wealthier  and  leisured  classes  can  always  pi'ocure  this 
treatment  for  themselves  at  the  many  well-equipped  private  sanatoria 
which  have  now  become  so  numerous  in  these  countries  and  abroad.  But 
the  placing  of  sanatorial  treatment  gratuitously  or  at  excessively  cheap 
rates  within  the  reach  of  the  working-class  is  quite  another  matter.  In 
this  Germany  has  given  us  a  lead.  There  they  have  an  elaborate  system 
of  workmen's  insurance,  under  which  every  employer  and  every  employee 
has  to  contribute  a  certain  fraction  of  the  weekly  wage  paid  by  the  one 
and  received  by  the  other.  The  contribution  is  actually  made  by  pur- 
chasing a  stamp  of  the  required  value  and  affixing  it  to  a  card,  which 
must  be  produced  on  request  of  the  Government  Inspector. 

The  vast  sums,  amounting  to  many  millions  sterling,  that  have  been 
so  brought  together  are  administered  by  Regional  committees  for  the 
benefit  of  the  contributors,  to  be  used  in  any  emergency,  such  as  accidents 
or  sickness  which  may  deprive  them  of  their  wage-earning  power.  When 
a  worker  is  stricken  down  with  an  illness  which  does  not  tend  to  get  well, 
but  threatens  to  deprive  him  permanently  of  his  working  power,  he  ceases 
to  receive  sick-pay  and  comes  on  to  what  is  called  invalid  pay,  and  this  he 
is  entitled  to  receive  week  after  week  as  long  as  he  lives.  Now,  as  sucli 
cases  are  very  expensive  (people  with  pensions  are  said  to  live  long),  the 
administrative  committees  of  the  Regional  Insurance  Societies  make  every 
effort  to  keep  workers  out  of  the  grip  of  consumption,  which  is  by  far  the 
commonest  cause  of  permanent  loss  of  working  power.  Accordingly  they 
have  constructed  sanatoria  on  a  magnificent  scale  for  their  working-class 
members.  Treatment  is  free ;  families  receive  assistance  during  tiie 
absence  of  the  breadwinner ;  and  the  latest  resources  of  medical  science, 
such  as  tuberculin  injections  and  elaborate  systems  of  bathing  are  em- 
ployed. All  this  costs  money ;  but  the  insurance  committees  find  that  it 
pays  them  better  to  restoi'e  a  workman's  wage-earning  power,  or  to  keep 
him  from  losing  it,  rather  than  to  let  him  become  a  chronic  invalid  and  a 
permanent  burden  on  their  funds.  The  results  are  looked  at,  not  so  mucli 
from  the  jjurely  medical,  as  from  the  economic  point  of  view.  I^  the 
patient  able  to  work?  That  is  what  they  ask;  and  for  how  long  after 
leaving  the  sanatorium  has  he  been  able  to  keep  on  working  and  earning 
his  full  rate  of  wages  ?  Five  years  of  restored  working  power  is  regarded 
as  an  economic  cure.  Having  personally  inspected  some  of  these  institu- 
tions, I  am  of  opinion  that  their  splendid  results  are  ample  justification  for 
the  vast  sums  expended  upon  them.  I  heartily  wish  we  liad  equivalent 
institutions  in  this  countrv. 


3'28  Popular  Lecture. — Prevention  of  Consumption. 

There  are,  however,  two  conditions  which  are  absohitely  essential  to 
success  in  sanatoria!  work.  The  first  is  that  the  cases  must  be  in  the  very 
earliest  stage,  before  tlie  patients  are  willing,  as  a  rule,  to  admit  that  they 
are  ill.  The  diagnosis  should  be  made,  if  possible,  before  the  bacilli  have 
appeared  in  the  sputum.  The  recognition  of  the  malady  at  such  an  earlv 
stage  is  a  technical  matter  which  cannot  be  entered  on  here,  but  one  whicii 
I  consider  to  be  feasible  with  care.  The  second  condition  for  success  is, 
that  after  three  or  four  months'  course  of  treatment  the  patient  must  not 
be  allowed  to  go  back  to  his  old  bad  methods  of  living.  A  visiting  com- 
mittee should  see  to  the  cleaning  up  and  disinfection  of  the  house  during 
his  absence,  and  to  the  removal  of  the  family,  if  necessary,  to  more  suit- 
able quarters,  and  finally  shoidd  endeavour  to  procure  for  the  convalescent 
patient  some  outdoor  occupation  suitable  to  his  strength  and  habits. 

Lastly  comes  the  third  sort  of  institution  for  tiie  combatting  of  tuber- 
culosis, the  special  dispensary.  This  is  worked  by  a  skilled  doctor,  assisted 
by  a  staff  of  nurses.  A  systematic  effort  is  made  to  induce  people  who 
suffer  from  protracted  colds  and  progressive  wasting,  or  weakness,  to  pre- 
sent themselves  at  the  dispensary  for  examination  and  advice.  The  appli- 
cant is  carefully  examined,  his  physical  condition  noted,  and  thorough 
inquiry  made  into  his  circumstances  and  mode  of  life.  In  the  German 
type  of  dispensary  the  co-ojieration  of  tlie  medical  profession  is  secured  by 
tlie  avoidance  of  all  interference  with  the  patient's  relations  with  his  own 
doctor.  No  fee  is  taken  and  no  treatment  is  given,  but  the  patient  is 
refen'ed  back  to  his  own  medical  man  or  to  a  hospital.  Applicants  are 
visited  at  their  own  liome  by  specially  trained  nurses,  who  assist  them 
with  advice,  sec  that  they  keep  their  rooms  clean,  and  their  windows  open, 
and  supply  them,  wiiere  tliere  is  urgent  need,  witii  additional  beds,  food, 
and  sometimes  with  money  also  to  meet  their  rent,  or  to  buv  some  tools  or 
stock-in-trade  with  which  money  may  be  eai'ned.  A  leading  feature  is, 
that  all  applicants  are  recpiired,  when  presenting  themselves  a  second  time 
at  the  dispensary,  to  bring  all  the  other  members  of  the  household  for 
examination.  The  result  is  the  discovery  of  many  early  cases,  which  are 
thus  jiut  on  the  road  that  leads  to  recovery.  From  this  summary  descrip- 
tion, only  a  very  imperfect  idea  can  be  gained  of  the  immense  value  of  a 
rationally  conducted  tuberculosis  dispensary  (or  consultation  office  as  I 
think  it  might  better  be  called)  in  a  thickly  populated  urban  district. 

Notification  has  been  provided  for  in  the  Bill  that  has  been  introduced 
for  the  prevention  of  tuberculosis  in  Ireland.  In  view  of  the  alarm  and 
misconception  which  the  provision  seems  to  occasion,  it  would  be  well  t<i 
make  it  clear  that  it  is  not  intended  ti>  make  other  than  infective  fonns  of 
the  disease  notifialde. 
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As  regards  medical  inspection  of  school  children,  you  have  had  it 
definitely  introduced  on  your  side  of  the  water  this  year,  and  I  trust  that 
we,  on  our  side,  will  follow,  after  a  judicious  interval  to  enable  us  to  observe 
your  results,  and  to  avoid  any  flaws  that  may  be  found  in  your  system.  In 
Germany,  sickly  children  tending  to  decline  are  selected  by  the  medical 
inspectors  from  the  ordinary  elementary  schools,  and  drafted  out  during 
the  summer  months  to  special  open-air  schools,  the  feature  of  which  is  that 
lessons  are  learnt  and  teaching  is  done  altogether  in  the  open  air,  or  in  open 
shelters  when  the  weather  is  wet.  The  situation  is  in  some  wooded  spot  in 
the  outskirts  of  the  town,  readily  accessible  by  public  conveyance.  The 
children  arrive  at  seven  or  eight  in  the  morning,  and  leave  at  the  same 
hour  in  the  evening.  They  are  fed  at  the  expense  of  the  authorities,  and 
their  physical  condition  is  carefully  attended  to  by  a  competent  matron  or 
nurse,  who  pays  special  attention  to  their  bodily  cleanliness  and  sees  that 
they  are  bathed  or  douched,  facilities  for  which  are  provided  at  the  school. 
Each  lesson  lasts  only  twenty  minutes,  and  the  progress  made  by  the 
l)upils  is  found  to  be  equal  to  that  obtained  in  double  the  time  at  ordinary 
indoor  schools.     A  doctor  visits  every  day. 

The  subject  of  the  cause  and  prevention  of  consumption  is  a  vast 
one,  and  I  have  only  been  able  to  touch  its  very  fringe.  Tuberculosis 
is  Nature's  weapon,  with  which  she  punishes  modes  of  living  that  con- 
flict with  her  rules.  The  best  way  to  prevent  it  is  to  bring  our  mode 
of  living,  as  a  nation,  into  greater  conformity  with  nature's  precepts.  I 
will  conclude  by  asking  you  all  to  do  one  thing,  which  is  not  very  difficult, 
and  that  is,  to  let  fresh  air  and  sunshine  enter  freely  into  your  houses. 
Keep  your  windows  open  ;  don't  block  out  heaven's  sunlight  with  unneces- 
sary blinds  or  curtains,  and  you  will  have  struck  a  blow  to  save  yourselves 
and  your  families  from  the  great  White  Plague,  consumption. 
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GENERAL    AND    COLONIAL    NOTES. 


MKISBANE,  QUEKXSLAM). 

Aldeiuiuu  C.  P.  Buchauau,  Mayor  of  Brisbane,  presented  certitieati's  of  The 
Koyal  Sanitary  Institute  (London)  to  candidates  \\  ho  had  sueceeded  in  jiassing 
the  necessary  examinations.  The  presentation  took  place  in  the  Council 
Chamber,  when  there  were  present  Dr.  B.  B.  J  lam  (Conunissioner  for 
Public  Health),  31r.  C.  J.  Pound  (Government  Bacteriologist),  Dr.  A.  C.  i\ 
Halford,  Messrs.  C.  W.  Chambers,  L.  G.  Corrie,  R.  A.  Fraser,  and  .J.  Kemp, 
members  of  the  Board  of  Examiners  for  Queensland,  and  a  number  of  gentlemen 
interested  in  municipal  and  health  matters. 

The  -Mayor  said  that  it  was  of  great  importance  that  sanitary  inspectors 
should  be  duly  qualitied  by  The  Royal  Sanitary  Institute's  certificate,  and  he  was 
l>leased  to  say  that  all  of  the  inspectors  in  the  employ  of  the  City  Council  held 
such  certificates.  Dr.  Ham  lu-iefly  outlined  the  olijects  of  The  Koyal  Sanitary 
Institute,  which  were  to  collect  information  from  various  sources  relative  to 
sanitary  science.  They  had  established  voluntary  examinations  in  1S77,  and  had 
extended  their  sphere  of  action  to  the  Colonies,  lie  mentioni-d  the  fact  that  the 
majority  of  thi'  local  authorities  employed  as  sanitai'y  inspectors  men  who  were 
not  qualified,  and  it  had  been  suggested  that  he  should  frame  regulations  to 
enforce  the  emjiloyment  of  men  who  were  properly  qualified  by  examinations 
under  the  auspices  of  The  Koyal  Sanitary  Institute.  As  a  matter  of  fact,  he 
had  framed  such  regulations,  but  the  Crown  Law  Officers  were  of  the  opinion 
that  he  had  not  the  power  to  enforce  them,  and  under  the  circumstances  he 
could  only  insist  that  the  inspectors  employed  by  tlie  local  authorities  should 
possess  a  certain  degree  of  competency.  It  was  most  important,  he  said,  that 
sanitary  inspectors  should  lie  properly  qualified,  as  the  health  of  the  area  under 
their  care  de[)ended  largely  on  their  efforts.  The  successful  candidates  were: 
Messrs.  Thos.  D.  Armstrong  (Chartei-s  Towers),  W'm.  Byres,  Francis  .1.  S.  Daniel, 
Wm.  de  Lange.  Wm.  Jas.  Henly,  and  \Vm.  Gibson  Wilsim  (Brisbane). 


NOTES   ON    LEGISLATION    AND    LAW    CASES. 

These  notes  are  copied  by  permission  from  The  Law  Keports  pulilished  by 
The  Incorporated  Council  of  Law  Reporting  tor  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  l)e  referred  to  in  the 
Library  of  the  Institute. 

FLATS.   -AVyZi_</e/tft      DauijeiouH  I'remises — Buildinj  Ut  util  in   /■'hits     >!liiiirasi 

in  I'oHgcsKion  of  Landlord     Sttiimine  not  Uijhlcd — Landtord.  LiahU'iti/  of,  to 

I'cmoiin  other  Ihnii  Tnuintg     Ahuence  of  unij  I'aderlakiny  to  lii/lit  Sliiiraise. 

The   defendant    was   the  owner  of  a  building,  the  different  Hoors  of  which 

were  let  by  him  as  separate  ollices  to  different  tenants,  the  staircase  by  which 

access  to  them  was  obtained  not  being  let,   but  remaining  in  the  legal  possession 
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of  tho  d>'i'endant.  Tlie  agreement-^  lor  the  letting  of  the  offices  respectively 
contained  no  provision  with  regard  to  the  lighting  of  the  staircase.  The  tenants 
respectively  had  gas  lights  on  the  landings  outside  the  entrances  to  their 
respective  offices,  which  were  supplied  with  gas  from  their  own  meters,  and  the 
practice  was  that  each  tenant  on  leaving  his  office  for  the  night  turned  off  his 
own  light,  but  it  did  not  appear  that  there  was  any  agreement  between  the 
defendant  and  the  tenants  that  they  should  light  the  staircase.  The  pLaintifl". 
who  was  in  the  employ  of  one  of  the  tenants,  upon  coming  down  the  staircase 
from  his  employer's  offices  on  an  evening  in  March  at  S.liy,  when  all  the  lights 
ha\  ing  been  put  out,  the  staircase  was  in  darkness,  faOed  to  find  his  way  out 
through  the  street  door  into  the  street,  and.  going  further  down  the  stairs 
towards  the  basement,  fell  through  a  door  opening  upon  a  flagged  courtyard  at 
some  distance  above  the  level  of  the  flagstones.  This  door  was  used  for  hoisting 
goods  into  and  out  of  the  building.  In  an  action  brought  by  the  plaintiff 
against  the  defendant  in  respect  of  injuries  resulting  from  the  fall : — 

Hell},  that  there  was  no  duty  towards  the  plaintiff  imposed  upon  the  de- 
fendant to  light  the  staircase,  and  consequently  the  action  was  not  maintainable. 

Miller  v.  Ifancocl-,  (1893)  2  Q.B.  177,  discussed  and  distinguished. 

Uvv.r.m  V.  .MiKKs.     C.A.  27S.     II.  Tv.B.     June,  1908. 

REMOVAL     OF    'SiEYJIS^.— London— Hotel—Trade   liefnse— Dispute    between 
(itiiipier   mill    Sanitnr;/    Authorifi/ — Decision    of    Petti/    Sessional     Court 
'■'■shall   he   final" — Appeal  hif  Special  Case — Snnimani  Jurisdiction    Act, 
1S7»  (42  4-  4-3   Vict.,  e.  49),  s.  •>'-?,  Public  Health  (London)  Act,  1S91 
(04  4  o-'i   Vict.,  c.  70),  s.  JJ,  sub-x.  2 — Metropolis  Manar/ement  Acts. 
I  n  anv  dispute  beween  the  occupier  of  premises  and  the  sanitary  authority  as 
to  what  is  to  be  considered  trade  refuse,  the  decision  of  the  magistrate  under 
s.  ;{:{.  sub-s.  -2,  of  the  Public  Health  (London)  Act,  1891.  is  final,  and  no  appeal 
will  lie  to  the  Higli  Court,  notwithstanding  the  Summary  .Turisdiction  Act,  1879, 
s.  ;{."{.  which  provides  for  the  stating  of  a  case  upon  a  point  of  law  upon  the 
application  of  any  person  aggrieved  by  a  deei.si(m  of  a  magistrate. 
Decision  of  the  Court  of  Appeal,  (1907)  1  K.U.  910.  affirmed. 

WESTinNSTEn    COTtPOTi  \110N    V.    (rOTlDGN    HolK.I.S.    T,TD.       H.L.    (  K.  )       L'    A.(.'. 

.Iniie,  190S.      142. 

WATER.—  Waterivorlg-Reserrolr-  Lands  purrliased  hi/  Ai/rennent  for  lh> 
J'urpose.i  of  Waterworhs Mines  and  Minerah  purchased  toe/ether  with 
Lands — liir/hl  to  xupporl  from  Minerals  under  adjacent  land — Limit  of 
fortii    mrds~-WaUrvorh:-<    Clauses  Acts.    IS.',,'    (10   .<■    11     I'irl..     c.    17 1. 

ss.  is-^r. 

Under  a  special  Act,  which  gave  the  respondents  power  to  purciiase  land  by 
agreement,  but  not  compulsorily,  and  incorporated  the  Waterworks  Clauses  Act, 
1S47,  the  respondents  bought  land  from  T.,  including  all  mines  and  minerals 
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niidemeatli,  and  al^o  bought  adjacent  land  from  S.,  who  resLM-vod  tho  right  to 
work  the  coal  underneath  without  making  any  compensation.  The  respondents 
constructed  waterworks  upon  both  pieces  of  land.  The  appellants,  who  wei-e 
lessees  of  the  coal  from  S.,  gave  the  respondents  notice  under  s.  ;i2  of  the 
Waterworks  Clauses  Act.  1^47,  of  their  intention  to  work  the  co.nl  under  tin- 
land  bought  from  S.     The  respondents  gave  no  counter-notice: — 

l/ehl.  that  the  land  bought  from  T.,  having  been  bought  In  agreement, 
enjoyed  the  common  law  right  it  had  always  possessed  to  lateral  support  from 
tin-  land  bought  from  S.,  this  right  not  being  affected  liy  the  Waterworks 
Clauses  Act,  1847;  and  that  the  appellants  were  entitled  to  an  injunction 
restraining  the  lessees  from  working  the  coal  either  within  or  beyond  the  fortv 
\ards  belt  round  the  waterworks  so  as  to  damage  the  land  bought  from  T. 

Decision  of  the  Court  of  Appeal,  Manc/ifxtn-  Cnrpornfion  v.  Xew  Mims 
Collieri/,  Ltd.,  (1906)  2  Ch.  564,  affirmed. 

New  Moss  Cotj.ietiv,  Ltd.  v.  ^rAxruKSTEU  Cotii'ot!a.tion.  II. L.  (E.) 
.June,  1908.     117. 

WATER. — Kef/hcl  to  fiiniish  n  Siippli/  of  ]Vatef  for  DomeMie  I'urponcs — liistuffi- 
liennj  of  Supphj — Penaltii — Waterwcirkx  Chtnsts  Act,  JS.'/7  ( 10  4'  tJ 
Vict.  c.  17),  s.  .'i-j. 

By  s.  43  of  the  Waterworks  Clause-:  Act,  1847.  if  a  water  company  •'  negle<'t 
or  refuse  to  furnish  to  any  owner  or  occupier  entitled  under  this  or  the  special 
Act  to  receive  a  supply  of  water  (sic)  during  any  part  of  the  time  for  which  the 
rates  for  such  supply  have  bi-en  paid  or  tendered."  they  are  to  be  liable  to  a 
penalty  : — 

Held,  that  the  above  provision  applies  only  to  a  total  cessation  of  the  supply, 
and  not  to  a  neglect  to  furnish  a  sufficient  (|uantity.  If  the  water  company 
cimtinuously  supply  the  consumer  with  some  water  for  his  domestic  purposes, 
the  fact  that  the  quantity  supplied  is  insufficient  for  the  reasonable  require- 
ments of  his  house  does  not  constitute  an  offence  within  the  .section. 

SiMi-soN  V.  SoiTH  OxFoiiDsninE  Wateu  axd  Ga.s  Company.  Div.  Ct. 
1  K.B.,  ^fay.  19(>s.     iil7. 

WATER. — lu'Mi'io'ir—lAind  cttiniiiiliiDi-ilii  liiKiti  —  ('utiijieiixdllon  Spfcial  value  - 
Ohtalwdde  In/  ('i)m/)ulMi\if  poivers — Iteserroir. 

Where  land  is  compulsorily  taken  for  the  purpo.se  of  making  a  reservoir  and 
the  land  has  a  natural  and  peculiar  adaptability  for  the  construction  of  a  reservoir, 
the  tribunal  assessing  the  compensation  is  not  prechuled  from  taking  into 
consideration  the  natural  adaptability  of  the  land  by  reason  of  the  f.act  that  the 
land  could  not  be  iitilized  for  the  construction  of  a  reservoir  unless  parliamentary 
])owers  for  the  compulsory  purchase  of  other  land  were  lirst  obtained. 

/»  r«  Lucas  and  Ciiesterfiei.u  Ctas  and  Watek  Boaiu).  Bray,  J..  .'>71, 
1  K.B.,  .March,  1908. 
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ADDRESS 

By    DAVID     S.     DAVIES.     3^1. D.,     D.P.ii. 

Medical  Ojficer  of  Health,  Bristol. 

(FELLOW.) 

Peesidf.xt  of  the  Sectiox. 


A  THOUGHTFUL   writer  and   critic,  not   a  member  of  the  public 
health  service,  uttered  the  following  pregnant  suggestion  at  a  recent 
discussion  on  the  present  position  and  outlook  of  preventive  medicine : — 

"I  venture  to  suggest  that  the  time  has  come  for  the  establishment  in 
each  local  goveroraent  district  of  convenient  area  and  population,  of  one 
principal  medical  officer  of  health,  .  .  .  giving  up  his  whole  time  to  his 
duties  ;  having  under  him  not  only  the  local  registrars  and  the  sanitary 
inspectors  and  vaccination  officers,  but  also  a  qualified  staff  of  health  visitors, 
some  of  vs'hom  should  be  nurses,  and  others  qualified  medical  practitioners; 
finally  responsible  for  the  administration  of  all  the  local  hospitals  and 
infirmaries  for  different  diseases  and  classes  of  patients,  all  having  their  own 
several  staffs :  and  controlling  also,  working  in  conjunction  with  these 
indoor  staffs,  an  adequate  staff'  of  visiting  practitioners,  who  should  visit  all 
such  persons  as  desire  their  professional  aid  and  who  are  reported  as 
physically  needing  it.  All  this  conies  to  little  more  than  what  is  actually 
being  done  to-day  in  those  cities  which  enjoy  both  an  active  public  health 
department  and  an  energetic  poor  law  medical  service.  What  seems  wanted 
is  concentration  of  responsibility  and  direction  in  the  medical  officer  of 
health,  provided  with  a  competent  and  duly  differentiated  staff  of  salaried 
assistants.  Only  by  such  provision  can  we  hope  to  enforce  in  all  districts 
the  extensive  prevention  of  and  varied  provision  for  ill-health  and  disease." 

This  suggestion  embraces  two  main  ideas :  first,  co-ordination  between 
the  public  health  and  poor  law  medical  services  (a  wide  theme,  which  it  is 
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not  niv  present  purpose  to  discuss);  and,  secondly,  concentration  of  respon- 
sibility and  direction  in  one  chief  administrative  public  health  officer,  with 
the  corollary  that  he  shall  be  duly  provided  with  a  competent  permanent 
"taff,  sufficient  to  insure  the  possibility  of  a  thorough  execution  of  his 
multifarious  duties. 

In  so  far  as  this  relates  to  the  question  of  preventive  medicine  as 
distinguished  from  medical  treatment,  it  forms  an  ideal  towards  the 
realisation  of  which  it  seems  imperative  at  the  present  time  that  we  should 
devote  some  earnest  consideration. 

The  remarks  I  have  quoted  recognise  the  distinguished  position  as  an 
administrator  which,  in  the  opinion  of  some  critics,  should  be  attached  to 
the  medical  officer  of  health  as  a  representative  of  state  medical  matters. 
But  signs  are  not  wanting  in  certain  quartei's  that,  in  the  opinion  of  other 
critics,  the  medical  officer  of  health  may,  when  special  medical  duties  of 
state  importance  need  to  be  undertaken,  take  a  back  seat ;  that  his  inter- 
ference is  unnecessary  and,  in  a  degree,  impertinent ;  and  that,  as  some  of 
these  critics  hardly  hesitate  to  remind  him,  he  had  much  better  continue 
to  confine  himself  to  the  suppression  of  nuisances,  which  they  conceive  to 
be  his  peculiar  function,  and  leave  questions  of  medical  import  to  another 
and  a  newer  school  of  medical  specialism.  But  while  the  medical  officer 
of  health  may  reflect  that,  after  all,  the  younger  branches  of  medical 
specialism  do  well  to  place  their  knowledge  on  a  pedestal ;  it  at  the  same 
time  behoves  him  "  furiously  to  think  "  whether,  after  all,  there  has  been 
given  occasion,  not  only  for  some  specialists,  but  for  most  laymen  to  regard 
the  medical  officer  of  health,  not  as  a  medical  administrator  and  an 
epidemiologist,  but  as  a  superior  (if  less  practical )  nuisance  inspector. 

The  reasons  for  the  opinion  that  has  imdoubtedly  grown  up  that  the 
whole  functions  of  public  health  administration  are  concerned  with  no 
more  than  the  securing  of  general  cleanliness  are  not  far  to  seek. 

The  beginnings  of  Victorian  public  health  legislation  were  intimately 
bound  up  with  the  lessons  begotten  of  cholera  prevalence,  and  the  out- 
standing facts  disclosed  by  the  investigations  of  the  Health  of  Towns 
Commissioners,  were,  in  the  main,  facts  of  appalling  filth,  neglect,  and  dirt. 
The  crusade  which  followed  was  wholly  advantageous ;  and  in  turn  purity 
of  water,  purity  of  soil,  municipal  cleanliness,  purity  of  air,  regulation  of 
conditions  of  work  at  home  or  in  the  workshop,  regulation  of  the  produc- 
tion and  distribution  of  food,  and  correlated  matters  of  general  importance 
towards  wholesome  conditions  of  life,  have  come  under  review  and  have, 
to  a  large  extent,  been  met  by  appropriate  legislation. 

The  earlier   Public  Health  Acts  were  frankly  concerned  in  chief  with 
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the  suppression  of  miisances  :  and  the  constitution  of  sanitary  areas,  each 
with  its  local  medical  officer  of  health,  provides  for  the  immediate  super- 
vision of  such  matters  and  the  execution  of  routine  regulations  in  each 
area  more  or  less  independently.  The  provisions  in  relation  to  disease 
were  based  on  the  general  assumption  that  the  communicable  diseases- 
were  identical  in  nature  and  habits;  and  prominence  is  in  general  given  to- 
the  idea  of  place  infection,  or  the  spread  of  disease  by  local  injurious- 
influences,  as  much  as  by  direct  personal  infection,  the  immense  import- 
ance of  which  in  the  continuance  of  infection  is  daily  becoming  more- 
apparent. 

The  determination  of  the  causal  organisms  of  certain  of  the  bacterial 
diseases  appeared  likely  to  simplify  the  question  of  prevention,  but  much- 
had  to  be  learnt  by  painful  experience  and  disappointment  as  to  the 
varying  parasitic  habits  of  different  species,  owing  to  which  no  broad 
generalisations  held  true.  It  was  soon  recognised  that  the  diseases  which, 
for  example,  were  chiefly  intestinal,  adopted  methods  of  securing  their 
continuance  as  a  parasitic  species  differing  from  those  which  were  dis- 
tinctively exanthematous ;  but,  in  spite  of  experience,  the  idea  that  all 
communicable  diseases  have  some  occult  relationship  to  drain  defects 
appears  for  the  moment  to  be  ineradicable,  not  only  from  the  lay  mind 
but  from  large  numbers  of  the  medical  profession. 

When  the  bacterial  causal  organisms  were  first  demonstrated,  it  was 
assumed,  in  the  case  of  what  were  grouped  as  the  "  acute  infectious 
diseases,"  that  the  parasitic  organism  invaded  the  body,  occupied  it  during 
the  course  of  the  disease,  and  finally,  upon  recovery,  disappeared,  leaving 
no  stragglers.  Now  we  know  that  in  a  certain  proportion  of  cases  this  is 
not  so.  The  patient  may  recover,  but  may  continue  for  a  longer  or  shorter 
time,  perhaps  for  the  rest  of  life,  to  harbour  the  organism,  ami  so  become 
a  potential  source  of  danger  to  the  community.  Such  cases  (carriers) 
interfei'e  signally  with  the  easy  control  of  infection,  and  set  at  naught  the 
crude  precautions  directed  against  local  conditions,  fomites,  and  place 
infection. 

The  extremely  mild  case  (minimal)  presenting  no  definite  cHnical 
symptoms,  or  at  most  negligible  symptoms,  is  another  fruitful  source  of 
failure  in  the  control  of  infection ;  for  these  are  the  cases  which,  though 
capable  of  transmitting  disease,  escape  the  control  of  isolation,  and  adopt 
no  precautions  against  sjjread.  In  the  case  of  the  parasitic  infective 
disease,  then,  the  sum  of  the  reaction  between  the  parasite  and  the  human 
body  has  to  be  reckoned  with,  not  the  simple  fact  of  the  invading  parasite. 

Still  more  recent  work  in  regard  to  the  group  of  diseases  that  require 
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alternative  hosts  for  the  completion  of  their  life-historv,  of  which  malaria 
and  yellow  fever  may  be  taken  as  typical  examples,  has  shown  the  com- 
plexity of  the  problems  that  have  to  be  attacked  by  the  student  of 
preventive  medicine. 

Epidemiological  problems,  too,  have  now  to  be  solved  not  by  methods 
of  observation  only,  but  by  observation  controlled  by  experiment,  and  the 
services  of  the  pathologist  as  well  as  of  the  naturalist  must  be  sought  in 
aid.  But  it  is  essential  that  the  medical  officer  of  health  must  advance 
■with  the  times,  and  must,  though  no  one  man  can  be  expert  in  every 
(branch  of  natural  science,  keep  himself  so  instructed  that  he  may  well 
know,  as  an  administrator,  how  and  when  he  may  best  avail  liimself  of  the 
knowledge  of  others. 

Important  as  are  the  services  which  he  may  render  to  the  state  in 
carrying  out  the  i-outine  duties  which  fall  to  his  share,  his  medical  in- 
stincts must  make  the  elucidation  of  epidemiological  problems  and  the 
administration  of  medical  work  the  chief  interest  of  his  life  work ;  and  he 
should  take  care  that  he  does  not,  through  lack  of  seizing  opportunity, 
allow  the  elucidation  of  these  vital  problems  to  be  wrested  from  his  hands. 

The  argument  has  been  forcibly  stated  by  a  distinguished  American 
health  officer  in  these  words : — 

"When  I  was  elected  health  otticer  in  1S84.  municipal  sanitation  was 
■synonymous  with  municipal  cleanliness,  more  than  half  the  monev  and  effort 
.I'xpended  by  health  departments  was  for  cleansing  the  city  aud  the  abate- 
ment of  nuisances,  the  text  books  told  us  that  to  secure  pure  soil,  pure 
•water,  and  pure  air  was  the  whole  of  hygiene.  But  the  Jilth  theory  is  dead, 
and  we  know  dirt  is  very  rarely  the  clii-ect  cause  of  sickness.  .  .  .  The 
health  olRcer  is  certainly  heartily  in  favour  of  clean  streets,  ample  sewers, 
:good  plumbing,  public  baths,  well-kejit  \ards,  and  clean  tenements.  All 
these  certainly,  though  chiefly  in  an  mdirect  way,  make  for  bettor  health. 
But  most  of  them  can  be  secured  as  well,  or  better,  through  other  agencies, 
and  the  health  officer  should  be  free  to  devote  more  energy  to  those  things 
which  he  alone  can  do.  He  should  not  waste  his  time  arguing  with  the 
owners  of  pigsties,  or  compelling  landlords  to  empty  their  cesspools.  The 
police  can  do  that.  The  health  officer  had  better  be  sliovvinL'  a  working  girl 
how  to  escape  infection  from  a  tubt^rculous  brother,  or  exjilaining  to  a 
physician  the  danger  from  typhoid  carriers.  The  health  officer  should  not 
be  directly  concerned  with  the  removal  of  garbage,  or  the  ])uritic;ition  of 
sewage,  or  street  cleaning.  These  are  the  functions  of  the  department 
of  public  works.  The  inspector  of  plumbing  is  very  pro])erly  not  an  official 
of  the  liealth  de])artment.  The  same  is  true  of  the  smoke  inspector.  The 
most  important  Held  for  sanitary  eft'ort  at  the  present  time  is  the  direct 
control  of  the  infectious  diseases,  .  .  .  the  medical  inspector  is  the  most 
important  officer  in  the  health  department.  There  is  one  who  gives  all  his 
time  to  the  work,  and  another  who  gives  part  of  his  time,  looking  after 
tuberculosis  alone.'' 
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He  then  expresses  the  need  for  a  whole-timu  physician  to  look  after 
tuberculosis ;  and  for  another  to  look  after  diplitheria,  to  inject  antitoxin 
and  to  take  cultures  ;  and  incidentally  points  out  how,  in  the  healtli  depart- 
ment, they  have  decreased  the  nuisance  inspecting  staff,  which  he  considers 
to  be  a  function  of  the  police  department.  The  tendency  is  to  build  up 
the  health  department  as  a  purely  medical  department,  with  appi-opriate 
medical  assistance,  and  to  relegate  the  important  non-medical  duties  of 
municipal  cleansing  and  general  control  to  the  department  of  public  works. 

So  much  for  an  American  opinion.  But  the  question  which  concerns 
us  in  England  is  whether  we  are  obtaining  due  facilities  for  securing 
the  best  medical  service  in  preventive  medicine  under  the  present  system, 
and,  if  not,  how  this  might  best  be  secured. 

Primarily,  the  English  medical  preventive  service  has  also  been  built 
up  round  the  question  of  nuisances,  and  the  medical  aspects  of  the  case 
occur  as  afterthoughts.  Now  we  know  that  the  medical  service  ought  to 
be  constituted  so  as  efficiently  to  secure  medical  work,  with  access  to 
immediate  use  of  the  pathological  and  chemical  laboratory,  not  as  mere 
adjuncts,  but  as  an  integral  pai't  of  the  service. 

In  many  of  the  larger  centres,  some  approach  to  this  ideal  is  attained ; 
medical  inspectors  act  as  practical  assistants  to  the  administrative  medical 
officer  of  health,  pathological  and  chemical  research  is  provided  for.  But 
in  many  of  the  smaller  districts  the  medical  officer  of  health  is  in  a  con- 
dition of  splendid  isolation.  So  long  as  he  confines  himself  to  the 
routine  work  which  involves  no  extra  expenditure,  all  is  well  :  but  isolation 
hospitals,  laboratory  assistance,  and  any  suggestion  of  expenditure  on 
medical  assistance  or  on  research  work  would  procure  him  more  than  a 
bad  quarter  of  an  hour.  Thus,  much  that  is  essential  has  to  be  passed 
over,  or  can  only  be  secured  with  friction  under  the  pressure  of  an 
epidemic. 

With  the  advance  of  more  accurate  knowledge  as  to  the  methods  by 
which  disease  is  spread,  in  view  of  the  growing  importance  of  the  personal 
transmission  of  disease  and  the  frequent  necessity  for  experimental  deter- 
mination of  the  presence  of  infection,  it  is  to  be  hoped  that  some  means 
may  be  found  by  which  all  districts  may  be  placed  in  the  possession  of 
facilities  for  securing  effective  control  of  disease. 

It  is  obvious  that  each  of  the  smaller  districts  cannot  ho|)c  to  be 
equipped  with  independent  pathological  and  chemical  laboratories ;  but 
there  is  no  reason  why  every  district  should  not  share  in  the  full  advan- 
tages of  medical  research  such  as  are  available  in  the  larger  centres  of 
population.     Nor  can   the   medical  officer  of  health   of  a   small   district 
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always  spare  the  time  from  his  private  practice  to  work  out  the  details  of 
a  complicated  outbreak,  but  there  is  no  reason  why  he  should  not  always 
have  expert  assistance  ready  to  hand.* 

The  disadvantages  under  which  small  districts  labour  are  (\ )  isolation 
and  (2)  the  fact  that  invasion  of  disease  being  only  occasional,  it  is  looked 
upon  as  exceptional  and  dealt  with  from  the  point  of  view  of  suppression 
rather  than  of  prevention,  while  the  intervals  of  freedom  are  rarely  used 
to  good  effect.  The  isolation  of  the  smaller  districts  also  militates  against 
the  adoption  of  a  continuous  policy  of  intelligent  progress,  the  need  for 
which  would  become  apparent  antl  its  execution  possible  if  the  districts 
were  viewed  collectively  as  integral  parts  of  a  larger  ailministrative  area. 

Co-ordination  is  needed,  not  to  swallow  up  the  smaller  district-s  in  a 
greater  area,  but  to  harmonise  the  work  in  each  district,  to  supply  on 
occasion  laboratory  assistance  or  special  epidemiological  investigation,  and 
to  secure  a  continuous  and  progressive  policy  over  each  area. 

A  good  deal  of  work  of  the  kind  suggested  is  secured  already  in 
counties  where  a  county  medical  officer  of  healtli  is  appointed,  and  the 
recent  stimulus  of  school  inspection  has  promoted  the  appointment  of 
others.  But  the  county  medical  officer  of  health  is  not  as  yet  in  all  cases 
provided  with  a  "competent  and  duly  differentiated  staff  of  salaried 
assistants,"  essential  for  his  full  usefulness,  so  that  anv  epidemiological 
work  or  any  special  research  work,  i)athological  or  chemical,  may  be  set 
going  at  once  without  delay  or  question.  Some  authorities  are  sufficiently 
ready  to  add  to  the  responsibilities  of  a  county  medical  officer  of  health 
without  recognising  the  value  or  the  brain-cost  of  supervisory  work,  and 
without  i)roviding  the  necessarv  assistance  for  the  work  which  has  to  be 
ilone  and  to  be  supervised.  The  position  of  the  county  medical  officer 
needs  in  many  cases  to  be  placed  upon  a  clearer  basis,  and  the  facilities  at 
his  disposal  for  effective  assistance,  supervision,  and  control  over  the 
public  health  medical  work  of  the  district  need  to  be  made  more  complete. 

But  before  we  can  hope  for  complete  organisation  of  every  large 
area,  the  lay  mind  must  first  become  convinced  of  the  growing  import- 
ance of  strictly  medical  work  in  preventive  medicine,  and  nuist  once  for 
all  dismiss  the  idea  that  medical  research  is  an  expensive  fad,  and  that 
the  whole  science  of  public  health  is  comprised  in  the  idea  of  "municipal 
cleanliness." 

'  In  I'riiesin  the  <lifhculty  lius  been  Rot  over  by  Ihe  cstablisliinent  of  "Typhoid  ICx- 
Hniinatiou  Schools"  and  "  ll«cterii)lii){ical  Laboratorif s "  at  cnnvenieiil  lentrf.".  Mvailable 
liir  all  lUfdical  men.  the  cost  defrayed  bv  a  State  crant.  (Dr.  Martin  Kirclim-r.  Berlin 
Klin.  Woch  ) 
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MEDICAL   INSPECTION    OF    SCHOOLS. 

By    TJ.     lyjER-EDITJEI     RICHARDS,     ]M.r)., 

Medical  OJirer  of  Health,  Croydon. 

( I- EL  low). 


AT  previous  Congresses  of  The  Royal  Sanitary  Institute  one  would  have 
^  been  expected  to  preface  this  discussion  with  a  recitation  of  some  of 
the  reasons  why  it  had  become  incumbent  on  the  state  and  on  local  educa- 
tional authorities  to  undertake  the  medical  supervision  of  children  attending 
elementary  schools.  Happily  this  is  no  longer  necessary.  Medical  inspec- 
tion of  schools  is  now  in  being,  and  the  statutory  obligation  imposed  by 
section  13  of  the  Education  (Administrative  Provisionsj  Act,  1907,  has 
met  with  such  general  acceptance  that  its  wisdom  no  longer  needs  dis- 
cussion. 

It  is  also  unnecessary  at  this  stage  to  discuss  the  relation  of  the 
medical  officer  of  health  to  medical  inspection,  as  that  has  already  been 
settled  for  most  of  us.  What  we  have  to  consider  is  how  we  can  best 
carry  out  the  actual  work  in  the  schools. 

To  introduce  a  discussion  on  the  methods  and  aims  of  such  medical 
inspection  is,  however,  by  no  means  a  light  task.  Even  a  cursory  survey 
of  all  the  numerous  problems  which  suggest  themselves  is  obviously  im- 
possible, and  one  can  only  attempt  to  deal  somewhat  superficially  with  a 
few  of  the  more  important  points. 

Much  is  being  said  about  the  desirability  of  securing  uniformity  of 
methods  and  uniformity  of  detail  throughout  the  country.  I  am  sure  that 
you  will  agree  with  me  that  this  is  for  the  most  part  to  be  deprecated. 
Not  only  do  local  circumstances  differ,  but  in  this  early  stage  in  the  evolu- 
tion of  school  hygiene  uniform  methods  would  materially  I'heck  progress. 
Rather  let  us  hope  that,  as  in  other  public  work,  different  authorities  will 
proceed  along  somewhat  varying  lines,  and  that  as  experience  accumulates 
we  shall  recognise  our  own  mistakes  and  profit  by  the  greater  wisdom  of 
our  colleagues. 

Ei)i  CATiox  Authorities  and  Medical  Inspec  rmx. 
The  statutory  obligation  imposed   by  the    Act   of   I'.lOT   has   recently 
lieen   defined  by  the  new   code,  which,   by  Article  25  (c)    requires   that 
"  satisfactory    provision    must    be    made    for    the    medical    inspection   of 
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children  sittending  the  school  .  .  ."  and  bv  Article  58  provides  that 
managers  shall  give  the  Local  Education  Authority  all  reasonable 
facilities  for  the  purpose  of  medical  inspection,  and  specifically  directs 
that  all  children  admitted  after  August  1,  1908,  and  all  children  expected 
to  leave  school  before  31st  .July,  lUOi',  must  be  medically  inspected  during 
the  coming  educational  year.  Provision  is  also  made  against  loss  of  grant 
through  interruption  of  ordinary  work  caused  by  medical  inspection.  It 
is  obvious,  therefore,  that  the  Board  of  Education  is  now  in  a  position  to 
deal  effectively  with  any  authority  which  neglects  to  make  satisfactory 
provision  for  medical  inspection  or  does  not  carry  it  out  to  the  extent 
indicated.  It  is  to  be  hoped  that  there  will  be  little  necessity  for  the 
exercise  of  this  power.  It  would,  however,  be  more  satisfactory  if  a 
definite  part  of  any  additional  grant,  say  not  less  than  one  shilling  per 
child,  were  allocated  to  the  cost  of  medical  inspection.  Medical  officers 
would  certainly  be  in  a  far  stronger  position  if  they  could  show  that  a 
definite  grant  was  dependent  on  tlie  effective  work  of  the  medical  depart- 
ment. In  the  new  code  we  also  find  regulations  relating  to  the  exclusion 
of  children  from  school  on  medical  grounds  by  the  Scliool  Medical 
Officer.  I  am  sure  you  will  all  agree  with  me  in  the  hope  that  the  next 
code  will  provide  for  the  payment  of  the  ordinary  grant  in  respect  to 
these  children.  As  these  children  can  only  be  excluded  on  the  certificate 
of  the  Medical  Officer,  the  amount  of  this  grant  could  be  calculated 
without  those  clerical  complications  which  sometimes  impaired  the  value 
of  the  old  ei)idemic  grant  luider  Section  101'  of  former  codes. 

Co-OKI)INATI()\    l)F    MkDICAL    iNSrEOTION    WITH    OTUKR 

Public  Health  WoitK. 
As  the  memorandum  of  the  Board  of  Education  pointed  out,  both 
economy  and  efficiency  will  best  be  served  by  making  the  fullest  use  of  exist- 
ing machinery.  Thus  the  clerical  staff  of  the  i)ublic  health  department, 
supplemented  when  necessary,  will  be  available  for  tabulating  returns, 
issuing  notices  and  so  forth  while  the  office  itself  can  often  be  utilised  as 
a  convenient  centre  for  special  examinations  of  the  children.  Similarly 
in  those  districts  where  the  sanitary  and  education  authorities  are 
identical  the  inspector  for  infectious  diseases  can  keep  the  records  of 
school  contracts  and  assist  in  carrying  into  effect  any  directions  that  may 
be  given  concerning  f|uarantine  of  school  children.  The  same  officer  can 
usefully  be  employed  for  the  inspection  of  the  sanitary  annexes  of  their 
fittings.  Where  health  visitors  are  available  they  can  («)  act  as  school 
nurses  an<l  assist  at  the  medical  inspections,  (A)  make  preliminary  enquiries 
concerning  illness  among  absentees,  (c)  act  as  a  medium  between  the 
medical    officer   and  tlie   parents,   especially    by   keeping   children    under 
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observation  until  the  advice  given  has  been  followed,  (./)  give  detailed 
advice  in  the  homes  on  domestic  hygiene,  dietetics  and  so  forth. 

The  borough  laboratory  will  be  invaluable  when  doubtful  cases  of 
diphtheria,  tuberculosis,  ringworm  and  so  forth  are  concerned. 

Where  the  local  authority  has  its  own  mental  hospital  the  medical 
superintendent  should  act  as  consultant  in  special  cases. 

It  is  needless  to  say  that  the  work  of  the  medical  inspector  necessarily 
brings  him  into  touch  with  the  attendance  officers,  and  I  can  cordially 
recommend  the  institution  of  a  weekly  conference  at  which  the  medical 
officer,  superintendent  attendance  officer,  health  visitors  and  infectious 
diseases  inspector  may  discuss  outstanding  cases  and  prevent  mis- 
conceptions. 

Assistance  of  the  Teachers  in  Medical  Inspection. 

Obviously  the  extent  of  this  assistance  cannot  be  clearly  defined  at  the 
present  moment.  Some  little  time  must  elapse  before  intelligent  solicitude 
for  the  physical  well-being  of  school  children  takes  its  proper  place  in  the 
daily  work  of  the  teacher. 

To  the  teachers  we  must  look  for  the  selection  of  children  for  special 
examinations,  i.e.,  at  examinations  other  than  the  three  or  four  periodic 
hispections  required  by  the  Boai-d  of  Education.  Teachers,  too,  will  in 
most  instances  be  the  first  to  notice  the  early  symptoms  of  communicaljle 
disease. 

At  the  medical  inspection  itself  teachers  will  naturally  assist  in  the 
organization  ;  bo  present  at  the  actual  examination  of  the  children  ;  help 
in  securing  treatment  by  distributing  hospital  letters,  and  especially  bv 
the  judicious  use  of  that  tactful  influence  over  parents  which  has  already 
done  so  much  for  the  young  people  in  our  schools. 

In  the  future  we  shall  doubtless  see  many  teachers  voluntarily  under- 
taking anthropometric  work,  observations  on  fatigue,  on  ventilation,  on 
the  temperature  of  classrooms,  as  a  few  pioneers  have  already  done. 

The  Co-operation  of  the  Parent. 
If  medical  inspection  is  tactfully  introduced  into  a  school  there  is  no 
fear  that  it  will  not  be  welcomed  by  the  parents.  It  need  hardly  be  said 
that  if  a  parent  objects  to  his  child's  throat  or  eyes  being  examined,  then 
that  parent's  prejudice  should  be  respected  unless  there  is  some  weighty 
reason  to  the  contrary  such  as  the  presence  of  an  epidemic  of  di])htlieria 
or  prima  facie  evidence  that  the  child  comes  within  the  meaning  of  the 
Education  (Defective  and  Epileptic  Children)  Act,  ISili*.  Similarly,  if  a 
nervous  child  objects  to  a  tongue  depressor  then  the  examination  of  the 
throat  must  in  most  cases  be  postponed. 
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Much  misconception  will  be  removed  if  one  of  the  parents  is  present 
at  the  examination,  and  in  spite  of  the  all  too-frequent  loquacity  of  the 
mothers  of  defective  children,  1  am  convinced  that  a  balance  of  advantage 
and  true  economy  of  time  result  from  their  presence  at  the  inspection,  for 
the  following  among  other  reasons.  The  details  of  any  past  illness  can  be 
more  readily  obtained ;  advice  is  more  telling  when  given  direct  to  the 
parent  than  when  it  has  to  filter  through  the  post  or  is  carried  by  an 
intermediary ;  warnings  as  to  uncleanliness  are  more  effective  and  less 
offensive  when  the  actual  condition  of  the  child  can  be  appealed  to.  Fail- 
ing the  presence  of  the  mothers  we  must  rely  on  the  pressure  that  can  be 
exerted  by  the  teacher  and  the  health  visitor  or  school  nurse.  Whether 
the  verbal  advice  is  given  by  the  doctor  or  by  the  health  visitor,  it  is  well 
to  provide  a  set  of  cards  or  leaflets  in  which  advice  concerning  the  common 
defects  found  in  school  children  are  set  forth  in  simple  language.  I  refer 
in  particular  to  such  matters  as  the  care  of  the  teeth,  hygiene  of  dress, 
the  care  of  rheumatic  children,  the  importance  of  fresh  air,  hours  of 
sleep,  etc. 

Provision  should  also  be  made  for  securing  hospital  letters  when 
required,  and  for  enlisting  the  co-operation  of  local  charitable  organisa- 
tions when  material  aid  is  required. 

Time  Reqcikeo  for  Medical  Ixspectiox. 

On  the  average  an  experienced  medical  inspector  will  dispose  of  about 
twenty  children  in  a  school  session,  provided  that  he  has  the  assistance  of 
a  school  nurse,  and  can  refer  children  requiring  detailed  examination  to 
some  properly  equipped  centre.  As  the  work  proceeds  1  am  hopeful 
that  teachers  and  school  nurses  will  become  so  adept  in  sorting  the  children 
into  groups,  and  give  so  much  help  in  other  ways,  that  the  routine  inspec- 
tion will  take  even  less  time  than  has  been  indicated,  and  the  energy  of 
the  medical  inspector  will  be  increasingly  devoted  to  the  complete  exam- 
ination of  selected  children  and  to  research  work. 

On  the  other  hand,  there  will  be  advantage  in  expending  somewhat 
more  time  over  each  examination  during  the  first  year,  as  the  medical 
inspectors  will  thus  get  a  better  grasp  of  the  various  problems  of  school 
work,  and  gradually  gain  that  sense  of  perspective  and  relative  proportion 
which  are  so  essential  when  "  practical  schemes  for  attending  to  the  health 
and  physical  condition  of  the  children"  have  to  be  snbiftitted  to  local 
antliorities  and  to  the  Board  of  Education. 

Standing  Okdeics  Kei.atixo  to  IIeai.tii. 
In  man}-  districts  these  will  need   revision  and   amplification.     Those 
relating  to  communicable  disease  will  usually  need  considerable  modifica- 
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tions  in  consequence  of  the  more  precise  methods  which  are  now  apph'cable. 
In  framing  these  standing  orders  three  general  principles  should  be  borne 
in  mind.  Firstly,  Koch's  dictum  that  preventive  methods  should  vary 
with  the  natural  history  of  the  disease.  Thus  older  methods  of  dealing 
with  measles  contacts  in  schools  for  elder  children  may  safely  be  modified 
in  the  light  of  Thomas's  work  on  measles  in  London  schools. 

Secondly,  we  have  to  remember  Chapin's  dictum  that  disease  is  spread 
by  infectious  persons  rather  than  by  infected  things.  Of  this  we  have 
a  striking  instance  in  class  epidemics  of  diphtheria  which,  as  Dr.  Davis 
has  so  clearly  shown,  can  usually  be  referred  to  a  missed  case  of  nasal 
diphtheria,  and  are  controlled  by  discovery  and  exclusion  of  the  culprit 
rather  than  by  burnt  offerings  of  sulphur  or  libations  of  germicides. 

Lastly,  we  must  so  frame  and  apply  our  standing  orders  as  to  produce 
the  minimum  of  interference  with  school  and  home  that  is  compatible 
with  efficiency.  Unless  this  is  done  we  shall  never  secure  that  willing 
co-operation  that  is  essential  to  success. 

In  addition  to  general  instructions  concerning  the  health  of  the  children 
the  standing  orders  should  also  contain  directions  as  to  the  routine  to  be 
adopted  at  medical  inspections  and  be  annotated  so  that  the  staff  may 
understand  the  reasons  for  the  various  rules  laid  down.  It  is  also 
con\enient  to  interleave  the  standing  orders  so  that  supplementary 
annotations  and  directions  to  teachers  may  be  conveniently  added  when 
occasion  arises. 

When  considerable  changes  in  routine  are  involved  it  is  helpful  to 
summon  a  conference  of  head  teachers  so  that  the  standing  orders  may  be 
explained  and  misunderstandings  obviated. 

The  Objects  of  Medical  In>pecti<:>x 
can  be  summarised  under  four  heads. 

L  The  classification  of  children  for  educational  ])urposes.  This  is  fully 
dealt  with  in  Dr.  Thomas's  paper,  to  be  read  in  the  Conference  on  the 
Hygiene  of  School  Life. 

2.  The  introduction  into  the  schools  of  a  high  standard  of  personal 
cleanliness.  All  who  have  practical  experience  of  elementary  schools 
will  appreciate  the  extreme  importance  of  this  object.  As  there  is  general 
agreement  concerning  the  measures  to  be  adopted,  they  need  not  be 
discussed  in  detail.  For  this  pui'pose  the  co-operation  of  school  nui-ses 
and  attendance  officers  is  indispensable. 

;i  The  diffusion  of  hygienic  teaching.  This  will  naturally  result  from 
the  reiterated  advice  given  to  the  parents,  children,  and  teachers  at  the 
inspections,  as  well  as  from  the  hygienic  atmosphere  which  will  ultimately 
be  produced  in  the  school. 


34:4  Medical  Itispection  of  Schools. 

4.  The  prevention  and  cure  of  disease.  It  is  this  last  object  that 
presents  most  serious  difficulty. 

For  the  moment  we  shall  doubtless  have  to  content  ourselves  with 
general  hygienic  advice  coupled  with  '"  advice  to  take  advice,"  or  the  offer 
of  a  hospital  letter  where  definite  medical  or  surgical  interference  is 
imperative.  It  is  obvious  that  one  or  other  of  two  results  will  ensue. 
Either  our  advice  will  be  disregarded  and  nothing  will  be  done  or  the 
local  hospital  will  become  more  overcrowded  than  it  is  at  present.  Neither 
possibility  can  be  viewed  with  equanimity  by  any  intelligent  authority 
armed  with  powers  "  for  attending  to  the  health  and  physical  condition 
of  the  childi-en."  Obviously  medical  inspection  will  be  a  failure  if 
preventible  diseases  are  still  unprevented,  and  it  would  be  unfair  for  local 
authorities  to  cast  further  burdens  on  the  long-suffering  voluntary  staffs 
of  our  great  hospitals.  I  would  suggest  that  a  via  media  between  a  policy 
of  laisse:  /aire  and  the  socialisation  of  medicine  is  to  be  sought  in  the 
establishment  of  school  clinics  for  those  children  who  require  treatment 
which  no  existing  agency  is  really  in  a  jtosition  to  supply.  It  is  impossible 
to  enter  into  full  details,  but  a  few  examples  will  make  my  meaning  clear. 

1.  The  treatment  of  eye  diseases,  including  refraction  work,  must  be 
undertaken  by  the  local  authority  if  satisfactory  progress  is  to  be  made. 

2.  Similarly  the  local  authority  must  make  satisfactory  arrangements 
for  the  treatment  of  the  more  chronic  skin  diseases  and  for  those  diseases 
of  the  nose,  ear,  and  tliroat  in  which  operative  interference  or  special 
methods  of  examination  are  impracticable  under  the  ordinary  conditions 
of  club  or  dispensary  practice. 

3.  Arrangements  must  be  made  for  the  medical  supervision  of  delicate 
children  and  of  suspects  who  are  rightly  kept  from  school  because  they 
are  a  possible  danger  to  others,  but  are  not  sufficiently  ill  to  ensure  their 
being  attended  by  the  family  iloctor  or  by  the  district  medical  officer. 

When  I  add  to  these  duties  that  of  co-ordinating  school  work  with  that 
of  local  charities,  so  that  convalescent  letters  may  be  available  where  they 
are  really  wanted,  I  think  you  will  agree  that  many  more  conferences  will 
be  held  before  medical  inspection  tiecomes  completely  organised. 

Lastly,  as  this  congress  is  held  in  the  chief  town  in  Wales,  I  would 
like  to  express  the  hope  that  Wales,  which  has  made  so  many  sacrifices 
for  the  moral  and  intellectual  i)n)gress  of  her  children,  will  be  equally 
sU'enuous  in  securing  their  i)hysical  welfare. 

\_For  Discussion  on  lids  Paper,  .see  page  360.1 
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{  FELLOW.) 


IN  taking  part  in  the  discussion  on  the  medical  inspection  of  school 
children,  my  object  is  to  call  attention  to  certain  matters  which  have 
exercised  my  own  mind  considerably  while  I  have  been  engaged  in 
drafting  a  scheme  of  inspection  for  the  City  of  Nottingham  under  the 
new  Act  and  Memoranda. 

Of  the  details  of  practical  inspection  under  the  new  rtgime  I  am  not 
specially  qualified  to  speak,  as  my  actual  experience  of  such  is  extremely 
limited ;  and  much  of  what  knowledge  of  the  subject  I  possess  has  been 
gathered  from  the  writings  of  others  who  have  made  a  careful  study  of  it. 

Up  to  the  present  year  the  work  of  inspection  with  us,  as  for  the  most 
part  with  others,  has  consisted  principally  in  the  sanitary  supervision  of 
school  premises,  and  in  dealing  with  cases  of  infections  or  communicable 
disease  among  school  children  and  those  with  whom  such  children  live. 
This  work  has  been  carried  out  principally  by  myself  and  two  lady  healtii 
visitors,  with  occasional  help  from  my  assistant  at  the  Isolation  Hospital, 
and  other  medical  men.  It  has  hitherto  been  done  on  behalf  of,  and  at 
the  expense  of,  the  Health  Committee,  although  sanctioned  and  approved 
by  the  Education  Committee.  Under  the  new  regime  this  section  of  our 
duties  falls  under  the  supervision  of  the  Education  Committee,  and  I 
foresee  already  that  it  will  not  always  be  easy  in  the  future  to  act  in 
accordance  with  the  policy  and  practice  of  the  past,  and  at  the  same  time 
to  satisfy  the  wishes  of  the  new  authority.  The  medical  officer  of  health 
and  his  coadjutors  will  often  have  to  look  at  matters  quite  as  much  from 
the  educational  as  from  the  health  point  of  view,  if  they  are  to  avoid 
friction. 
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The  plaving  of  one  committee  against  the  other  involves  an  altogether 
impossible  policy. 

In  conceiving  points  of  difference  I  am  not  thinking  of  such  old 
fashioned  practices  as  general  school  closure  for,  say,  measles  or  whooping- 
cough,  ilost  authorities,  both  Health  and  Educational,  are  now  agreed 
that  such  practices  should  give  place  to  judicious  exclusion  of  susceptibles, 
or  class  closure  at  the  most,  except  in  the  case  of  schools  serving  very 
scattered  populations.  I  am  considering,  rather,  such  matters  as,  say, 
(a)  the  policy  to  be  adopted  with  respect  to  infant  schools,  creches,  or 
play  centres,  and  (b)  the  line  of  action  to  be  taken  for  dealing  curatively 
and  preventively  with  cases  of  such  affections  as  ringworm,  scabies, 
pediculosis,  and  impetigo. 

I  cite  these  two  examples,  because  they  serve  to  exemplify  matters 
respecting  which  extremely  divergent  opinions  are  likely  to  be  held, 
according  to  the  point  of  view  from  which  they  are  regarded. 

With  respect  to  the  first,  the  far  sighted  and  philosophical  social 
reformer  will  condemn  them  generally  as  tending  to  diminish  the  sense 
of  parental  responsibility  on  the  part  of  the  mother,  and  of  both  paternal 
and  marital  responsibility  on  the  part  of  the  father.  Such  a  critic  will 
say  that  the  mother's  place  is  at  home  with  her  infant  children,  and  that 
the  father  should  do  all  in  his  power  to  make  such  provision  as  will  enable 
the  mother  to  live  comfortably  at  home  with  her  offspring,  unoccupied 
save  for  her  maternal  and  housewifely  duties. 

The  simple  educationist  on  the  other  hand  will  insist  ujion  the  desir- 
ability of  bringing  the  children  as  early  as  possible  under  disciplinary 
control,  especially  in  cases  where  the  home  influence  is  likely  to  be  bad. 

Now,  one  of  the  special  aims  of  a  sanitary  authority  in  a  large  urban 
centre  at  the  present  day,  should  be,  and  mostly  is,  to  improve  the  homes 
of  the  poor  both  from  within  and  from  without,  and  one  of  the  most 
effectual  ways  of  improving  the  home  from  within  is  to  strengthen  home 
ties  and  foster  the  idea  of  home,  with  the  mother  and  children  as  central 
figures  in  intimate  association.  The  policy  of  making  indiscriminate 
provision  of  infant  scliools,  creches,  and  ))lay  centres  is  directly  opposed  to 
this  princi]>!e. 

Again,  with  regard  to  my  second  illustration,  tiie  presence  of  pediculous, 
and  other  like  conditions,  is  generally  indicative  of  a  want  of,  and  ;i  jirojier 
respect  for,  personal  cleanliness. 

The  health  expert  considers  such  conditions  intolerably  filthy  and 
(Ugrading,  and  would  favour  tlie  adoption  of  a  policy  of  exclusion  and 
compulsory  treatmetit  for  all  subjects  of  tlieni.     The  pure  educationist,  on 
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the  other  hand,  is  disposed  to  argue  that  as  such  conditions  involve  prac- 
tically no  danger  to  life,  and  do  not  incapacitate  from  work,  they  should 
not  be  allowed  to  interfere  with  the  instruction  of  those  affected  by  them. 

So  much  for  the  necessity  of  acting  very  circumspectly  and  tactfully 
in  dealing  with  such  matters  as  those  I  have  mentioned,  and  of  looking, 
as  far  as  possible,  from  the  two  points  of  view,  respectively,  of  the  two 
authorities  we  are  now  called  upon  to  serve,  at  all  questions  of  school 
hygiene  in  the  future,  when  formulating  any  definite  policy  concerning 
them.  The  failure  on  the  part  of  some  medical  officers  of  health  to  do 
this  in  the  past,  has  perhaps  given  rise  to  the  statement  we  have  most  of 
us  heard,  that  by  our  training  and  predilections  we  have  become  unfitted 
to  undertake  the  delicate  dual  function  which  as  joint  medical  officers  of 
health  and  of  schools  we  shall  have  to  perform. 

I  shall  now  very  briefly  discuss  certain  details  of  administration  which 
I  dealt  with  in  a  report  on  the  inspection  of  school  children,  prepared  in 
February  last  for  the  joint  Health  and  Education  Committee  of  the 
Nottingham  Corporation. 

After  studying  the  memorandum  issued  by  the  Board  of  Education  in 
November  last,  I  was  struck  with  the  very  large  amount  of  personal 
inspection  and  examination  of  children  which  would  have  to  be  made 
(and  made  on  the  school  premises)  under  this  memorandum.  It  appeared 
to  me  that  several  very  useful  purposes  could  be  served,  at  once,  by 
dividing  the  City  into  school  inspecting  districts  of,  say,  twenty  schools 
each,  and  establishing,  at  a  convenient  point  in  each,  a  school  clinic  or 
examination  house  where  all  children  requiring  special  examination  for 
mental  or  physical  defects  or  disorders  ( other  than  pediculosis)  could  be 
examined,  and  also,  to  some  extent,  treated.  The  vermmous  subjects 
would,  as  heretofore,  be  sent  direct  from  the  schools  to  the  disinfecting 
stations  of  the  City  for  treatment,  these  stations  having  been  specially 
fitted  for  the  purpose  with  baths  and  other  conveniences,  in  addition  to 
their  ordinary  equipment. 

I  recommended  that  each  of  these  examination  houses  or  school  clinics 
should  be  the  residence  of  the  lady  health  visitor,  or  school  nurse,  of  the 
district  to  which  the  clinic  belonged.  It  seemed  to  me  that  this  scheme 
would  have  the  following  distinct  advantages,  over  one  which  involved  the 
exclusive  use  of  the  school  premises  for  the  inspection  and  examination  of 
the  children : — 

(1).  It  would  be  more  economical,  inasmuch  as  it  would  obviate  the 
necessity  of  completely  equipping  all  the  schools,  or  at  least  a  large  number 
of  them,  for  examination  purposes. 
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(2).  It  would  entail  much  less  interference  with  purely  educational 
work. 

(3).  It  would  promote  efficiency  in  the  work  of  examination  and 
inspection,  and  would  be  more  convenient  for  all  parties  concerned. 

(4).  It  would  provide  a  special  central-bureau  for  the  gathering  of 
information  and  the  transaction  of  all  business  connected  with  the  work  of 
examination  and  inspection  in  certain  definite  areas  and  groups  of  schools. 

(5).  It  would  pro\dde  a  fitting  local  habitation  for  the  school  nurse  or 
nurses,  or  lady  health  visitors,  of  each  district,  who  would  thus  be  brought 
into  closer  touch  with  the  schools,  the  school  children,  and  the  homes  over 
which  they  were  required  to  exercise  supervision. 

This  scheme,  thus  briefly  sketched,  has  not  yet  been  definitely  adopted, 
though  unanimously  approved  by  the  joint  Health  and  Education  sub- 
Committee  of  the  Nottingham  Corporation  to  which  it  was  submitted. 
The  Committee  agree  with  me  in  thinking  it  would  make  at  once  for 
economy,  convenience,  and  efficiency  in  the  work  of  inspection,  and  on 
these  grounds  also  on  the  present  occasion  I  venture  to  offer  it  for  your 
consideration. 

\_For  Ducugsion  on  this  Paper,  see  pape  350.^ 
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(MEMUER. ) 


ABSTRACT. 

THIS  is  a  matter  of  great  importance  if  the  Act  is  to  be  worth  anything, 
but  it  is  also  a  matter  which  presents  great  difficulties,  especially 
with  regard  to  the  proper  treatment  of  defects  of  vision,  defects  of  teeth, 
ringworm  and  adenoids.  It  is  very  desirable,  if  possible,  not  to  trespass 
on  the  sphere  of  the  medical  practitioner,  not  only  for  his  pocket's  sake, 
but  because  his  appreciative  co-operation  in  the  work  under  this  Act  is 
essential,  and  because  it  is  eminently  desirable  that  we  should  increase 
parental  responsibility  for  treatment  of  such  defects. 

With  regard  to  the  majority  of  the  ailments  and  defects  of  children 
I  think  we  should  be  able  to  persuade  or  insist  upon  the  parents  obtaining 
proper  medical  treatment,  but  with  regard  to  the  three  or  four  other 
special  defects  which  I  have  mentioned  there  is  some  difficulty. 

First,  there  are  few  medical  practitioners  who  lay  themselves  out  for 
examining  defects  of  vision  and  prescribing  spectacles  or  other  necessary 
measures.  Such  work  is  tedious  and  exacting,  consequently  the  fee  that  it 
demands  is  a  prohibitive  one,  or  at  least  a  heavy  one,  to  a  large  proportion 
of  working-class  people. 

Secondly,  dentists'  fees  for  stopping  decayed  teeth  and  other  such 
special  work  are  also  prohibitive. 

Thirdly,  a  very  large  proportion  of  parents  will  not  pay  their  metlical 
attendant's  fees  for  the  treatment  of  ringworm,  consequently  they  go  to 
druggists,  who  prescribe  a  routine  ointment  and  see  nothing  more  of  the 
case ;  probably  nine  times  out  of  ten  such  cases  become  chronic,  they  are 
either  absent  for  a  very  long  time  from  school  or  spread  the  contagion 
wholesale  in  school,  and  perfect  cure  is  a  very  doubtful  matter  in  such 
cases. 

What  is  to  Ijb  done  to  meet  these  difficulties? 
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I  think  we  should  first  of  all  approach  the  medical  practitioners  and 
the  qualified  dentists  as  to  how  far  they  are  prepared  to  meet  the  large 
additional  amount  of  eye  work  and  dental  work  resulting  from  the  medical 
inspection  of  the  school  children  in  respect  of  fees. 

Then  we  should  approach  our  local  hospitals  and  dispensaries  as  to 
their  dealing  with  the  cases  which  cannot  afford  to  pay  any  fee  at  all,  and 
as  to  dealing  with  such  minor  operatious  as  those  for  adenoids,  which, 
irrespecti\e  of  fees,  are  much  more  conveniently  performed  at  such 
institutions.  Failing  the  doctors  and  the  hospitals,  I  see  notiiing  for  it 
but  the  establishment  of  the  school  clinic. 

For  the  treatment  of  ringworm,  ])ediculosis,  and  impetigo,  I  think  we 
shall  in  any  case  require  a  central  school  clinic,  and,  of  course,  there  will 
also  be  the  advisory  work  of  the  school-nurse  in  the  liome. 


[T/jw  Discussion  applies  also  to  the  Papers  by  Dr.  H.  Meredith 
Richards,  page  S39,  and  Dk.  Piinjp  Boobbyer,  page  S^SJ] 

Dr.  H.  ^Ianley  (West  Bromwich')  said  that  as  a  practical  man  he  wished 
to  emphasise  some  points.  As  far  as  he  could  see,  no  medical  examiner  could 
do  the  work  rightly,  and  retain  his  private  practice  and  liis  self-respect. 

One  of  the  key-notes  of  the  success  of  the  examination  was  the  presence  of 
the  parent  at  it.  Direct  verbal  advice  given  to  the  parent  was  worth  all  the 
postcards  and  handbills  that  had  ever  been  issued.  There  were  some  authorities 
who  still  believed  in  sanitation  by  handbill :  they  went  to  light  the  working 
man's  pipe  or  into  the  waste  paper  basket  where  there  was  one.  By  all  means 
send  the  health  visitor  to  emphasise  the  advice,  and  the  parent  would  tlius  be 
told  the  advice  twice  over.  Besides,  when  it  was  necessary  to  censure  a  parent, 
and  such  cases  were  not  unfrequent,  the  effect  was  so  much  gi'eater  when  you 
had  both  child  and  parent  before  vou  and  could  point  out  the  condition  to  be 
remedied  past  all  power  of  denial. 

The  position  of  the  teachers  was  of  great  importanci- :  medical  examiners 
sliould  remember  that  the  clerical  work  of  the  teachers  bad  much  increased  of 
late  years,  and  should  be  very  careful  not  to  overload  them  in  the  matter  of 
pxjimination.  The  excellence  of  the  school  teacher,  especially  among  the  infants, 
was  shown  by  the  influence  she  possessed  not  only  over  the  children  but  over 
the  parents.  This  could  be  seen  by  the  numlxT  of  parents  whom  she  could  induce 
first  to  attend  the  examination  and  next  to  carry  out  the  directions  of  the 
medical  man.  There  were  schools  in  which  he  bad  seen  100  per  cent,  of  the 
parents  of  children  examined,  and  there  wen-  others  where  he  had  seen  fewer. 
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He  felt  that  it  was  part  of  bis  dutj'  to  let  his  authority  know  what  sort  of 
support  he  had  got  from  the  teachers,  good  and  bad. 

Then  there  was  the  question  of  treatment  and  the  relation  of  the  examiner 
to  the  profession.  He  regretted  to  say  that  in  his  experience  the  carrying  out 
of  treatment  was  hindered  and  not  helped  by  the  majority  of  the  profession. 
It  was  his  practice  to  send  every  case  which  needed  attention  to  their  own 
doctor  if  they  had  one,  and  failing  that  to  give  a  hospital  note,  of  which  he  had 
a  good  number  at  his  disposal  from  the  members  of  his  committee.  But  among 
the  ranks  of  the  general  practitioners  there  were  few  who  cared  to  undertake  rvd 
operation  for  adenoids,  or  even  tonsillotomy;  again,  a  busy  practitioner  would  not 
have  time  to  give  that  care  and  attention  to  detail  which  alone  can  result  in  the 
cure  of  ringworm,  itch,  impetigo,  and  the  like.  In  these  cases  he  had  utilised 
the  services  of  a  stafE  of  district  nurses  with  great  success.  He  regarded  them 
as  his  cleansing  department,  and  they  did  work  which  he  could  not  expect  to- 
be  done  by  qualified  practitioners.  But  even  so  he  did  not  think  that  the  time- 
was  ripe  for  the  school  clinic. 

It  was  of  course  obvious  to  every  thoughtful  person  that  treatment  was  the 
logical  corollary  of  examination.  It  was  idle  to  rave  about  the  socialisation  of' 
medicine  or  to  endeavour  to  put  back  the  clock.  Whatever  political  views  were 
held  by  those  present  he  ventured  to  predict  that  a  state  medical  service  would 
soon,  perhaps  in  their  own  lifetime,  enter  the  plane  of  practical  politics. 

It  might  have  to  be  a  long  process  of  evolution,  but  one  day  the  system  of 
state  medical  service  would  spring  fully  equipped  from  the  Houses  of  Parliament, 
as  Minerva  sprang  ready  armed  from  the  head  of  Jove.  Till  then  the  medical 
officer  and  the  medical  examiner  \\ould  do  well  not  to  be  led  away  by  fears  of 
socialistic  tendencies  or  by  political  parties,  but  amid  all  his  difficulties  would 
endeavour  to  preserve  an  even  course ;  being,  as  Patmore  had  said, 

"  for  all 
His  days  like  one  who  walks  the  wall 
Of  China,  and  on  this  side  sees 
Cities  and  their  civilities. 
And  on  the  other,  lions." 

Dr.  C.  Saxdkrs  (West  Ham)  desired  information  on  a  practical  point.  He 
had  found  some  schools  where  it  was  practically  most  inconvenient  to  carry 
on  inspection  without  interfering  with  educational  work,  and  recommended  his 
authority  to  endeavour  to  arrange  for  inspection  to  be  carried  out  in  a  con- 
venient hall  close  by ;  but,  on  application  being  made  to  the  Board  of  Education 
for  permission,  the  Board  replied  that  they  hoped  the  suggestions  in  the  memo- 
randum would  be  observed,  and  inspections  carried  out  on  school  premises.  He 
felt  this  decision  would  materially  affect  the  excellent  projjosals  made  by 
Dr.  Boobbyer  to  his  authority. 
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He  felt  that  on  tliis  subject  it  was  most  essential  to  hasten  slowly  and  feel 
their  way.  Most  of  the  speakers  recognised  that  ultimately  school  clinics  would 
be  necessary,  and  yet,  with  one  accord,  all  those  who  had  had  experience  agreed 
that  they  found  little  practical  difficulty  at  present.  Surely  this  was  due  to  the 
fact  that  the  majority  of  the  cliildren  were  healthy  little  bodies,  and  speaking  of 
his  own  district,  which  was  a  large  working-class  one,  he  did  not  as  yet  see  an 
unusual  amount  of  pediculosis,  ringworm,  etc. 

Dk.  H-VKDroKD  (Notts  C.C.)  deprecated  the  attempt  to  introduce  uniformity. 
The  system  of  inspection  must  grow  up  gradually  as  best  adapted  to  English 
life  and  to  the  divergencies  of  town  and  country  conditions.  The  general  weighing 
und  measuring  of  children  would  entail  great  expense,  the  preparation  of  such 
statistics  would  be  laborious  and  costly,  and  the  results  of  moderate  scientific 
value.  At  present,  this  part  of  the  inspection  would  be  more  usefully  con- 
fined to  well-selected  and  typical  centres.  There  would  be  sufficient  medical 
inspection  left  to  occupy  the  time  of  the  inspector,  and  to  exhaust  the  funds 
supplied  by  the  education  committees.  If  each  school  wore  supphed  with  a 
weighing  machine,  to  be  used  by  the  teacher  for  educational  purposes  to  impress 
the  need  of  accuracy  on  the  pupils,  and  to  weigh  each  pupil  at  the  beginning 
and  end  of  each  session,  then  the  matter  would  be  different.  The  parent  could 
be  informed  at  once  of  any  loss  of  weight  of  his  child,  and  could  be  advised 
to  consult  his  iamily  doctor.  Weighing  once  in  three  years  could  only  be  of 
statistical  value :  a  small  matter  compared  with  practical  utility.  There  should 
he  no  need  of  a  costly  medical  education  to  carry  out  weighing  and  measuring. 

There  was  no  sign  that  serious  objections  would  come  from  the  parents 
■whose  children  had  been  inspected.  The  objections  came  from  an  infinitesimal 
proportion  of  parents,  who  had  a  prima  facie  objection  to  medical  inspection  and 
had  no  practical  experience  of  it. 

It  was  much  to  be  hoped  that  rapidity  of  work,  however  much  it  might 
diminish  expenditure,  would  not  be  the  chief  object  desired. 

The  prevalence  of  pediculosis  amounted  to  a  plague ;  but  some  months' 
perseverance  in  insisting  upon  a  higher  standard  of  cleanliness  and  self-respect 
had  shown  that  it  was  possible  to  banish  pediculosis  from  school  life. 

An  ade(]uate  life-history  of  the  Pediculus  mjnlis  was  much  wanted,  similar  to 
the  work  recently  done  for  the  common  house-fly. 

Du.  John  UrriNi;  (Liverpool)  discussed  the  suliject  from  the  |)oinf  of  view 
of  the  general  practitioner,  pointing  out  that  the  difficulties  of  administration 
only  arose  when  the  functions  of  the  school  medical  officer  projected  beyond 
the  walls  of  the  school  or  the  precincts  of  his  oflice.      He  also  emphasised  tlie 
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necessity  of  avoiding  all  invasion  of  the  sphere  of  the  general  medical  prac- 
titioner, pointing  out  the  great  assistance  that  part  of  the  profession  had  rendered 
to  general  sanitation,  as  evidenced  bv  their  cordial  co-operation  in  the  efforts  of 
medical  officers  of  health  in  deahng  with  infectious  diseases.  He  also  remarked 
strongly  upon  the  question  of  the  socialisation  of  child  life,  pointing  out  that 
the  sphere  of  parental  responsibility  was  being  more  and  more  narrowed.  He 
hoped  that  the  administration  of  this  Act  would  be  as  carefully  limited  as  possible 
to  the  treatment  only  of  those  cases  which  were  hopelessly  unprovided  for  by  their 
proper  guardians. 

Db.  Jonx  Knight  (Scarborough)  said  that,  in  conjunction  with  Dr.  Smith, 
he  had  endeavoured  to  formulate  a  scheme  which  would  insure  that  the 
physical  defects  found  on  medical  inspection  would  receive  proper  medical 
attention.  Xotice  of  the  diseases  or  defects  found  would  be  sent  to  the  parents, 
and  they  would  be  urged  to  consult  the  family  doctor.  After  a  reasonable 
interval  the  school  nurse  would  call  to  see  if  any  attempt  at  treatment  had  been 
made.  Parents  who  could  not  afford  the  necessary  medical  attention  would  be 
referred  to  the  hospital  and  dispensary.  Treatment  of  diseases  like  pediculosis, 
scabies,  etc.,  could  be  assigned,  in  needful  cases,  to  the  school  nurse.  Such 
diseases,  in  the  working  classes,  seldom  came  under  the  practitioner,  being 
mostly  dealt  with,  if  at  all,  by  the  chemist. 

As  dental  treatment  of  children  was  not  commonly  sought  by  the  working 
and  poorer  classes,  probably  the  expense  incidental  to  such  treatment  could  be 
best  mitigated  by  the  appointment  of  school  dentists,  who  would  undertake,  in 
consideration  of  the  large  number  of  children  sent  to  them,  to  carry  out  the 
requisite  treatment  at  a  low  and  uniform  fee  per  head. 

Db.  "W.  G.  Savage  (Colchester)  remarked  that  he  only  wished,  in  discussing 
the  excellent  papers  read,  to  deal  with  two  specific  points.  He  wished  to  empha- 
sise the  remarks  of  Dr.  Eichards  as  to  the  need  of  allowing  the  grant  for  children 
excluded  by  action  of  the  school  medical  officer.  He  would  go  farther,  and 
would  like  the  grants  also  allowed  for  suspicious  cases  of  infectious  disease 
excluded  for  a  few  days  by  school  teachers. 

For  example,  in  measles  one  of  the  best  methods  of  preventing  its  spread  in 
schools  was  to  instruct  teachers  to  exclude  all  suspicious  cases  for  three  or  four 
days,  pending  the  development  of  symptoms.  In  such  eases  the  loss  of  these  days' 
attendance  was  much  more  than  counterbalanced  by  the  diminished  chances  of 
spreading  infection.  It  was,  howe\er,  very  difficult  to  get  this  carried  out,  owing 
to  teachers  being  obsessed  by  the  question  of  attendance ;  a  short-sighted  view 
of  attendance,  but  widely  prevalent.  As  pi-actical  men,  they  must  try  to  combat 
this  difficulty  by  working  to  have  the  attendance  allowed  in  such  cases. 


354  Medical  Insjyection  of  School  Children. 

The  other  point  was  in  regard  to  the  treatment  of  ringworm.  In  his 
experience  the  majority  of  cases  of  ringworm  in  the  schools  were  home  treated. 
Surelv  thev  were  agreed  that  home  treatment  was  futile.  Home  treatment 
generallv  meant  dabbing  on  some  ink  or  other  absurdity,  or  obtaining  ointment 
from"'the  nearest  chemist.  The  treatment  of  ringworm  was  difficult  even  with 
the  latest  appliances  of  science,  and  with  the  best  experience  of  the  medical  man. 
In  the  same  way,  treatment  by  a  nurse  alone,  as  suggested  by  Dr.  Knight,  was 
useless. 

Again,  in  regard  to  the  recognition  of  a  cure  in  ringworm,  this  was  a  difficult 
matter.  Dr.  Savage  remarked  he  would  go  further,  and  suggest  that  recognition 
of  a  cure  was  impossible  in  most  cases  without  a  microscopic  examination,  and 
would  advocate  that  no  cases  should  be  readmitted  without  a  certificate  after  a 
microscopic  examination. 

Mb.  T.  W.  Bekby  (Rhondda,  Glam.)  urged  the  importance  of  appointing 
clerks  to  assist  the  medical  officer,  both  in  the  office  and,  more  especially,  in 
the  school,  so  as  not  to  take  trained  teachers  from  their  work,  though  the  moral 
support  and  sympathetic  co-operation  of  teachers  was  assured.  It  was  very 
desirable  to  have  the  work  done  on  the  school  premises,  because  the  medical 
man  must  advise  on  physical  training,  recreation,  ventilation,  lighting,  and 
curricula  (from  this  particular  aspect).  Nurses  should  be  freely  employed, 
because  they  could  help  in  developing  the  parental  resjionsibility  and  morality. 
Where  culpable  negligence  was  shown  parents  should  be  ]M'osecuted  for  cruelty 
to  children :  and  when  parents  who  could  aft'ord  to  carry  out  the  medical  officer's 
suggestions  did  not  do  so,  it  should  be  treated  as  criminal  negligence,  and  not 
condoned  by  the  State  assuming  this  responsibility. 

Dii.  W.  G.  WiLix)uouuv  (Eastbourne)  mentioned  some  of  the  difficulties 
that  had  arisen  in  connection  with  the  work,  and  how  they  had  been  sur- 
mounted. He  strongly  advocated  constant  co-operation  with  the  general  prac- 
titioner and  the  existing  hospitals,  and  other  means  of  treatment  now  ])rovided. 
Certain  schools  were  so  unfitted  for  the  work  that,  to  prevent  interference  with 
the  educational  work,  examination  outside,  on  the  lines  of  Dr.  Boobbyer's 
scheme,  would  have  to  be  adopted.  Among  other  details  Dr.  Willoughby  em- 
phasised the  value  of  seeing  the  parents  and  giving  personal  advice. 

Mn.  A.  F.  SoMEKVir,i,E  (Somerset  Education  Committee)  .said  the  Somerset 
County  Education  Committee  had  approached  this  subject  from  a  tentative  point 
of  view,  and  had  not  atteni])ted  to  construct  a  definite  system  at  the  present 
time.  It  had  sought  the  co-operation  of  medical  officers  of  health  by  appoint- 
ing several  as  assistant  medical  inspectors.     It  had  also  engaged  the  services  of 
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nurses  of  the  County  Nursing  Association  to  see  liow  far  their  co-operation  would 
assist  the  medical  inspectors,  and  so  far  this  had  worked  well.  The  school 
nurse  was  a  most  important  factor  in  the  successful  inspection  of  children. 
Teachers  had  worked  loyally  ;  there  was  no  difficulty  with  parents.  The  county 
had  adopted  a  system  of  devolution  by  handing  over  certain  work  to  district 
committees ;  it  was  proposed  to  entrust  to  them  the  supervision  of  children 
reported  upon  by  the  medical  inspector  as  requiring  "after  treatment";  and  to 
strengthen  these  committees  by  the  addition  of  more  lady  members.  This  was 
essentially  a  woman's  work. 

The  Act  pointed  to  voluntary  efforts  for  after-treatment.  Local  hospitals 
and  similar  institutions  should  be  used,  grants  by  county  councils  being  made 
to  them.  Charities  now  applied  to  useless  objects  might  be  used  for  this  purpose. 
There  was  no  grant  at  present  from  the  Board  of  Education,  but  it  was  hoped 
there  would  be  in  the  future. 

Mb.  TnoiiAS  Evans  (Glamorgan  C.C.)  said  the  remarks  he  had  to  make  were 
suggested  by  the  speech  of  Mr.  Berry.  He  did  not  wish  him  and  others  there  to 
labour  under  the  idea  that  school  medical  officers  were  not  awake  to  the  necessity 
of  inquiry  into  school  work  in  general.  In  Glamorgan  they  stepped  beyond  the 
strict  demands  of  the  education  department.  After  examining  about  thirty  of 
the  admitted  and  leaving  scholars  they  examined  cases  submitted  by  teachers  as 
cases  that  they  thought  required  medical  attention ;  in  this  way  they  got  at 
the  children  that  urgently  needed  attention.  Again,  advantage  was  taken  of 
the  opportunity  to  inculcate  into  the  minds  of  the  children  simple  rules  of 
health  jjy  means  of  a  talk  on  the  care  of  the  teeth,  making  use  of  any  one  of  the 
children  to  demonstrate  the  results  of  neglect,  then  pointiug  out  how  those  evils 
could  be  avoided  by  greater  care  of  the  teeth.  During  the  interval  of  play 
opportunity  was  taken  also  to  demonstrate  to  teachers  any  cases  such  as  adenoids 
and  ear-discharge,  and  to  point  out  their  adverse  influence  on  education. 

In  this  way  the  school  doctor  aroused  the  interest  and  won  the  co-operation 
of  the  teacher,  for  without  the  sympath}^  and  co-operation  of  enlightened  teachers 
the  medical  inspection  was  likely  to  prove  futile. 

Also  suggestions  were  made  to  teachers  on  the  question  of  dress  and  physical 
e-xercises.  As  things  were  at  present  they  found  children  hampered  in  their 
exercises  by  tight  clothes. 

Miss  Alice  Ravenuill  (London)  spoke  of  the  necessity  for  considering  the 
general  conditions  of  school  life  in  order  to  preserve  the  normal  child  from 
developing  preventable  pathological  conditions  ;  that,  in  the  opinion  of  some,  was 
the  first  object  of  medical  inspection.  She  deprecated  any  suggestion  that  a 
clerk  should  act  as  clerical  assistant  to  the  school  doctor  in  the  place  of  the 
teachers,  whose  personal  knowledge  of  the  subjects  of   the  examination  was 
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indispensable  to  the  doctor,  and  drew  attention  to  the  necessity  for  the  further 
training  in  hj'giene  and  in  care  of  chronic  skin  troubles,  etc.,  of  school  nurses, 
whose  hospital  experience  was  often  largely  confined  to  acute  cases,  and  who  had 
little  opportunity  during  that  period  for  a  study  of  practical  hygiene. 


The  Hon.Albixia  Beodrick  (Co.  Kerry,  Ireland)  said  she  desired  to  treat  the 
subject  from  a  threefold  standpoint,  that  of  the  outside  public,  the  school-teacher, 
and  the  school-nurse.  As  regards  the  public,  she  thought  the  whole  question 
might  be  summed  up  in  the  single  word  tact.  Speaking  from  her  experience 
as  a  health  visitor,  she  found  mothers,  with  a  necessary  low  percentage  of  exceji- 
tions,  very  ready  to  accept  suggestions,  counsels,  and  even  very  unpleasant 
plain-speaking,  if  given  in  the  right  way.  As  to  the  general  practitioner,  hi- 
received  an  increase  of  cases,  many  being  sent  to  him  which,  but  for  the  advice 
given  by  school  nurse  and  health  visitor,  he  vould  not  have  heard  of  at  all. 
She  deprecated  the  addition  of  fresh  burdens  to  the  work  of  the  already  over- 
worked teacher.  The  teachers  were  responsible  for  instructing  the  children  in 
morals,  in  manners,  in  cleanliness,  and  in  book-learning:  it  was  impossible  for 
them  to  undertake  matters  of  health  in  addition. 

It  was  obvious  that  the  health  department  must  centre  round  the  school- 
nurse.  That  was  what  she  was  there  for.  It  was  her  business  to  report  upon 
the  children  to  the  school  doctor,  and  to  carry  out  such  treatment  as  he  desired. 
The  difficulty  lay  in  securing  a  satisfactory  and  capable  nurse.  AVith  the  present 
deplorable  lack  of  system  prevalent  in  the  nursing  world,  there  was  no  means  of 
ascertaining  a  nur.se's  capacity  :  she  might  be  a  woman  with  six  months'  training 
or  one  with  a  three  years"  certificate.  She  might  be  totally  incapable  and  yet 
rank  equally  with  the  best  trained  of  her  colleagues.  Unlike  the  medical  pro- 
fession, as  mentioned  by  Dr.  Manley,  nurses  looked  to  become  a  State-recognised 
body  at  a  very  early  date.  A  Bill  for  State  Eegistnition  of  Trained  Nurses  was 
before  the  House  of  Lords  and  had  passed  its  second  reading.  If  that  Bill  did 
not  pass  this  session  it  would  do  so  shortly.  It  was  a  much-needed  measure  in 
the  interests  both  of  the  public  and  of  the  nurse. 

It  was  undoubtedly  the  fact,  as  stated  by  IMiss  Havenhill,  that  a  nurse,  in 
addition  to  her  hospital  training,  re<iuired  further  special  training,  both  practical 
and  theoretical,  before  she  was  (jualilied  to  act  as  school-nurse. 

Dk.  D  \.  Cakuutheiis  (Bucks  C.C.)  said  that  he  had  always  found  the 
presence  parents  at  iDS]>ection  helpful,  and  ho  thought  good  might  residt 
not  merely  by  giving  advice  to  them,  but  also  to  the  elder  boys  and  girls. 
Then;  were  some  parts  of  the  schedule  that  only  teachers  with  their  intimate 
knowledge  of  the  daily  conditions  of  the  children  could  lill  uj),  but  it  was 
very  desirable  that  the  teacher's  work  should  be  reduced  to  a  iiiinimuni,  and 
to  obtain  that  end  he  used  books  containing  leaves  of  thin  i)aper  and  stout  paper 
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between  which  a  carbon  was  interposed,  and  thus  copying  was  avoided.  He 
had  also  adopted  a  tchenie  of  signs  which  further  reduced  the  amount  of  writing, 
as  an  average  condition  was  shown  by  a  perpendicular  line  thus  j,  a  condition 
below  thf  average  by  a  minus,  and  a  condition  above  the  average  by  a  plus  sign. 
The  difficulty  witli  the  weighing  machines  had  been  overcome  by  getting  ten 
machines  from  Salter  with  the  range  of  weights  marked  on  a  dial  in  pounds,  which 
were  packed  in  boxes  that  prevented  movement,  and  were  sent  throughout  the 
county.  He  could  not  agree  with  the  remarks  that  the  medical  inspection  of 
school  children  was  taking  away  work  from  the  general  practitioner,  because 
having  been  a  general  practitioner  he  knew  that  many  children,  as  the  result  of 
the  inspection,  were  taken  to  doctors  who  but  for  the  report  of  the  inspector 
would  never  have  seen  a  doctor ;  but  a  word  of  caution  was  necessary  not  to 
alarm  the  parents,  as  they  were  apt  to  think  when  they  were  advised  to  take 
their  child  to  a  doctor  that  he  or  she  must  be  sufTering  from  a  deadly  or  incurable 
disease.  He  could  not  agree  with  Dr.  Meredith  Richards  that  the  superintendent 
of  the  asylum  was  the  best  consultant  in  cases  of  mental  deficiency,  as  he  was 
apt  to  be  pessimistic,  but  if  a  consultation  was  necessary  it  might  be  better  to 
caU  in  one  of  those  officers  from  London  who  had  been  doing  this  kind  of  work 
for  some  time.  He  might  say  that  on  the  lines  suggested  by  the  proposer  of  the 
vote  of  thanks  to  their  president  he  had  laid  the  basis  of  an  attempt  to  obtain  a 
return  of  all  the  sickness  of  school  children  in  the  county,  and  not  merely  of 
the  infectious  disease. 
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By    THO:SIAS     GLOVER     LYON,     :M.A.,     ]M.  D.  Cantab. 


THE  object  of  this  paper  is  to  call  attention  to  the  question  of  air  supply 
to  workers  employed  in  offices,  factories,  restaurants,  &c.,  and  to 
make  some  proposals  in  the  direction  of  reform. 

Good  air  and  good  food  are  equally  important  in  developing  and 
maintaining  healthy  men  and  women.  To  eat  bad  food  or  to  l)reathe  foul 
air  are  both  injurious,  and  both  establish  vicious  circles. 

Persons  accustomed  to  unwholesome  food  acquire  unhealthy  tastes,  and 
in  the  same  way  after  a  time,  those  accustomed  to  breathe  foul  air  feel 
comfortable  in  a  stuffy  room,  and  the  least  movement  of  air  gives  them  a 
feeling  of  chilliness. 

Hence  arises  one  of  the  many  difficulties  iu  providing  good  ventilation. 
The  condition  resulting  from  bad  food  is  called  maluutrition,  that  arising 
from  bad  air  still  awaits  a  name. 

Besides  producing  specific  results,  pallor,  anaMnia,  and  the  like,  bad 
air  is  a  frequent  cause  of  malnutrition,  for  it  produces  a  disinclination  for 
exercise  witii  consetjuent  loss  of  appetite  and  so  forth. 

The  suiiject  of  this  paper  has  become  more  urgent  of  recent  years. 
The  increased  value  in  large  cities  of  the  space  occupied  by  clerks, 
restaurant  hands,  &c.,  has  resulted  in  extra  crowding  and  in  the  occupation 
of  basements  to  an  extent  never  before  contemplated.  It  is  no  exaggera- 
tion to  say  that  men,  women,  boys,  and  girls  at  the  present  moment  are 
working  in  offices  which  would  be  condemned  as  unfit  to  shelter  a  pauper 
or  a  lunatic. 

The  evil  effect  of  these  conditions  falls  most  heavily  on  those  indoor 
workers,  who  to  help  make  ends  meet  at  home,  engage  themselves  as  lady- 
clerks,  typists,  or  waitresses. 

Unable  or  disinclined  to  seek  recreation  in  the  open  air,  their  lives  arr 
spent  in  ill  ventilated  offices,  underground  railways,  streets  laden  with 
jietrol  fumes,  ami  stuffy  homes. 

Some  of  these  are  rescued  by  timely  marriage,  the  rest  fall  into  bad 
health,  some'marry  later,  becoming  sickly  motiiers  of  degenerate  offspring. 
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Dr.  Barwise,  years  ago,  proved  that  to  place  workers  in  bad  air  is  bad 
economy:  it  is  my  intention  to  deal  with  the  question  from  a  health  point 
of  view. 

Reading  this  paper  before  a  society  devoted  to  the  advancement  of 
hygiene  I  feel  on  delicate  ground.  Everything  connected  with  such  an 
institution  should  be  an  object-lesson.  When,  however,  I  call  to  mind  my 
experiences  of  congresses  such  as  the  present,  I  find  them  irresistibly 
associated  with  hot  and  stuffy  rooms. 

Exhibition  buildings  are  almost  always  hopelessly  bad  from  a  hygienic 
point  of  view.  Here  again  it  must  be  remembered  that  it  is  the  exhibition 
hands  who  go  about  the  country  from  exhibition  to  exhibition  that  suffer. 
not  the  members  of  the  Congress  who  occasionally  visit  the  Exhibition. 

The  same  apphes  to  other  places  of  employment,  for  instance,  res- 
taurants. A  city  man  usually  snatches  a  hasty  luncheon,  and  returns  to 
his  office,  but  the  waiters  and  other  servants  spend  the  whole  day  in  the 
atmosphere  of  the  restaurant.  I  once  suggested  to  a  proprietor  of  a  city 
restaurant  that,  if  good  ventilation  were  provided,  his  customers  would  be 
able  to  smoke  without  annoying  their  neighbours.  His  answer  was,  "  We 
don't  want  them  to  smoke,  we  want  them  to  eat  their  lunch  and  go." 

Restauranteurs  are  not  the  greatest  sinners  in  this  respect ;  the  pale  face 
of  the  club-servant  is  ample  evidence  of  the  unhealthy  conditions  under 
which  he  is  called  upon  to  pass  his  days.  Innumerable  other  instances 
might  be  quoted,  illustrating  the  point  which  I  wish  to  emphasise, 
that  it  is  the  worker  that  must  be  the  main  object  of  our  consideration. 
Much  has  been  done  to  improve  the  condition  of  factories,  but  much  still 
remains  to  do. 

In  most  workshops  where  the  hands  are  crowded  together  the  present 
regulations  are  inadequate.  It  is  not  uncommon  for  girls  engaged  in 
some  industries  to  faint  while  at  work,  and  there  is  always  a  large 
number  on  the  sick-list,  suffering  from  antemia. 

Although  many  of  the  more  enlightened  employers  of  labour  are 
taking  steps  in  the  I'ight  direction,  competition  appears  to  render  it 
hopeless  to  look  for  a  remedy  except  by  legislation.  Nor  can  it  be 
expected  that  a  good  result  will  be  obtained  by  tinkering  up  old  methods ; 
the  whole  question  must  be  reconsidered.  In  the  first  place,  any  regu- 
lations as  to  floor  space  and  area  of  inlets  must  fail  to  meet  the  case. 
Regulations  must  be  made  to  insure  a  proper  amount  of  air  at  a  suitable 
temperature  passing  through  the  rooms  where  workers  are  employed ;  and 
this  air  must  be  properly  distributed. 

In  the  next  place  the  position  of  inspector  should  be  re-adjusted.     At 
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present  the  task  of  an  inspector  is  an  invidious  one.  This  is  largely 
due  to  the  fact  that  he  is  called  upon  to  enforce  restrictions  which  are 
unnecessary  and  consequently  vexatious.  An  inspector  should  be  regarded 
by  employers  as  one  who  can  be  counted  on  to  advise  them  in  questions 
concerning  the  health  of  their  workers. 

This  can  be  arrived  at  only  by  formulating  a  rational  scheme  of 
regulations  based  upon  a  scientific  and  thorough  inquiry  into  the 
necessities  of  the  questions  in  hand. 

Thirdly,  an  extension  of  the  responsibility  of  employei-s  is  necessary. 
Official  visits  of  an  inspector  in  the  case  of  private  offices  would  be  even 
more  objectionable  than  in  the  case  of  factories,  and  likely  to  be  of  per- 
functory nature,  and  I  see  no  way  out  of  the  difficulty,  except  to  make 
the  employer  pay  damages  to  his  workers  if  he  places  them  in  unhealthy 
conditions  of  life  and  causes  injury  to  their  health. 

If  this  were  the  case,  employers  would  consult  tlie  inspector  to  safe- 
guard themselves.  The  principle  of  liability  in  case  of  disease  is  already 
recognised  in  the  case  of  a  few  diseases.  This  responsibility  should  be 
largely  extended  in  its  scope  so  as  to  embrace  all  diseases  which  may 
reasonably  be  attributed  to  employment  in  unhealthy  conditions. 

I  will  conclude  this  brief  attempt  to  deal  with  a  difficult  but  important 
subject,  by  reference  to  a  specific  case  whicli  recently  came  under  my 
notice. 

Three  lads  were  engaged,  sorting  dusty  documents  by  artificial  light  in 
a  room  practically  devoid  of  any  means  of  ventilation.  All  three  had  a 
most  unwholesome  look,  and  one  had  a  bandage  round  his  neck  suggesting 
the  existence  of  scrofulous  glands.  Surely  this  employer  is  no  less 
culpable  than  one  who  sets  men  to  work  a  defective  machine,  and  should 
be  no  less  responsible  for  the  consequence. 


Dn.  Geraud  C.  Taylok  (Berkshire  C.C),  endorsed  the  remarks  of  previous 
speakers  with  regard  to  the  evil  effects  of  impure  air ;  and  drew  attention  to 
the  difficulty  e.Tperieneed  in  getting  those  responsible  to  make  proper  use  of 
the  means  provided  for  ventilation. 

Prof.  H.  B.  Kenwood  (London)  pointed  out  that  often  the  workers,  rather 
than  the  employers,  were  to  blame.  In  his  experience  it  was  the  feinnlc  worker 
who  most  frequently  seemed  to  prefer  a  stuffy  atmosphere  to  a  fresh  one.  When 
(t\wn  wiodows  were  quite  tolerable,  it  was  usual  to  find  most  of  them  closed,  and 
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the  other  inlet  provisions  tor  fresh  air  were  often  found  to  be  rendered  inopera- 
tive. He  thought  that  in  many  cases  this  was  due  to  insufficient  warming  of  the 
workrooms,  and  he  attached  a  high  importance  to  the  warming  of  such  rooms, 
more  particularly  because  it  determined  (indirectly)  the  standard  of  air-purity 
it  was  possible  to  maintain  in  the  winter  months.  He  had  known  good,  forcible 
lectures  upon  the  dangers  of  foul  air  to  bring  about  a  lasting  disposition  to 
permit  ventilation  in  some  factories  where  the  ample  provision  made  by  the 
employers  was  rendered  almost  nugatory  by  the  action  of  the  employees. 

Me.  a.  F.  Somehville  (Somerset  Education  Committee)  said  that  bad 
ventilation  was  responsible  for  a  good  deal  ol'  the  drunkenness  in  the  country. 
The  foul  air  of  ill-ventilated  public  houses  had  the  effect  that,  even  with  a  small 
amount  of  liquor  consumed,  a  man  found  himself  in  a  state  of  intoxication  when 
he  got  into  the  outer  air. 

The  badly-ventilated  condition  of  our  churches  produced  that  soporific  eifect 
upon  the  audience  which  is  often  wrongly  attributed  to  the  preacher. 

The  want  of  proper  ventilation  of  our  schools  was  a  matter  germane  to 
medical  inspection  of  schools. 

A  low,  well-ventilated  room  was  healthy,  while  a  lofty,  ill-ventilated  room 
might  be  injurious  to  health. 

But  where  could  they  tind  a  man  who  really  understood  ventilation ".'  Let 
them  find  him,  and  let  him  give  lectures  to  architects. 

Dh.  Thom.jis  also  took  part  in  the  discussion. 
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CERTIFICATION     AND     REGISTRATION 

OF    DEATH. 

By   Bi3MU>rr)   M.   s^riTH,    :m.d.,    d.p.h., 

Medical  Officer-  of  Health,   City  of  YorL 

{  MEMBER.  ) 


THAT  bodies  should  be  buried  without  full  medical  certification  as  to 
cause  of  death  is  a  verv  unsatisfactory  state  of  thing:s.  The  cer- 
tification of  the  cause  of  death  by  medical  practitioners  is  at  present 
frequently  unsatisfactory,  being  cither  incomplete,  or,  owing  to  the  certi- 
ficate not  being  a  confidential  document  between  the  practitioner  and  the 
registrar,  partially  inaccurate,  e.o.,  deaths  from  alcoholism,  venereal 
disease,  &c. 

The  present  condition  of  things  with  regard  to  the  bui'ial  of  stillbirths 
is  also  most  unsatisfactory,  not  only  from  a  statistical  point  of  view,  but 
because  there  is  a  very  large  open  door  for  criminal  concealment  of 
birth. 

What  is  the  remedy  for  these  serious  deficiencies  in  the  present  law '? — 
(1.)  That  the  body  of  a  person  who  was  born,  living  or  dead, 
after  the  seventh  month  of  pregnancy,  should  not  be  buried  except 
after  registration  of  the  certificate  of  a  (puilified  medical  man,  or  of  a 
coroner,  or  of  a  public  medical  certifier  (say,  the  local  police  surgeon). 
There  would  then  be  no  uncertified  deaths,  and  all  stillbirths  would 
be  registered,  at  any  rate  as  deaths.  Burials  should  only  take  place 
in  public  cemeteries  or  churchyards. 

I  think  also  that  stillbirths  should  be  registered  as  births.  In 
that  case,  for  some  years  to  come,  the  totals  of  registered  stillbirths  as 
births  and  of  registered  stillbirths  as  deaths  would  have  to  be  stated 
separately  so  as  to  be  distinguishable  from  the  births  and  deaths 
registered  under  the  present  law,  otherwise  our  totals  of  births  and 
deaths  in  future  years  could  not  be  compared  with  those  for  recent 
years.     But  that  is  not  an  insurmountable  detail. 
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( 2. )  All  medical  certificates  of  the  cause  of  death  for  the  purpose 

of  registration  should  be  paid  for  by   the  national    exchequer,  and 

delivered  or    posted  to  the  registrar  by  the  practitioner  di7'ect   and 

tinder  sealed  cover.      The  law  could  then  insist  upon  the   cause  of 

death  being  stated  completely  and  with  the  utmost  accuracy,  and 

there  should  be  only  one  legal  form  of  certificate,  the  use  of  which 

should  be  compulsory.      Furthermore,  the  law  could  insist  that  the 

certificate  should  state  that  the  practitioner  had  seen  the  body  after 

death,  or  that  he  had  verified  the  death  on  the  signed  testimony  of  at 

least  two  witnesses  at  death. 

It  has  been  estimated  that  a  sum  of  about  £100,000  would  cover  the 

national  cost  of  a  reasonable  fee  for  medical  certificates  of  cause  of  death. 

This  important  matter  was  reported  upon  by  a  Select  Committee  of 

the  House  of  Commons  in   1893,  who  made  recommendations  as  to  the 

amendment  of  the  law  upon  the   lines  I  have   mentioned  ;    it  was  also 

prominently  referred  to  in  the  Report  of  the  Commission  on   Physical 

Deterioration  in  1904 ;  and  contributions  to  the  subject  have  also  been 

made  by  Dr.  Walford  of  Cardiff,  Dr.  Snell  of  Coventry,  Dr.  J.  R.  Kaye, 

and  others,  but  nothing  has  at  yet  been  done. 

The  percentage  of  the  "  uncertified  deaths "  (of  the  total  deaths  in 
England  and  Wales)  has  declined  from  4*85  in  1878  to  1-53  in  1906  and 
1'40  in  1907,  and  yet  there  were  no  fewer  than  8,114  uncertified  deaths  in 
England  and  Wales  in  1906,  and  40'5  per  cent,  of  those  were  of  children 
under  the  age  of  one  year.  Of  the  latter,  70  per  cent,  were  under  the 
age  of  three  months,  and  22  per  cent,  of  these  (as  compared  with  40  per 
cent,  in  previous  years)  were  not  referred  to  the  Coroner. 

The  abolition  of  "  uncertified  deaths  "  would  help  to  put  a  stop  to  the 
practice  of  unregistered  medical  practitioners,  to  the  neglect  of  sick 
children  and  aged  persons,  to  carelessness  during  pregnancy,  and  to  the 
appalling  death-rate  of  illegitimate  children. 

1  don't  think  I  nejd  dilate  further  upon  the  subject;  the  need  for 
reform  is  obvious  to  all.     What  is  now  wanted  is  action. 


Alueeman  John  Todd  (Gateshead-on-Tyne)  said  it  was  absolutely  necessar\- 
in  order  to  get  accurate  and  full  certification  of  death  that  medical  men  should 
be  paid  for  the  death  certificate,  and  that  the  certificate  should  be  sent  to  thf 
Registrar  under  cover. 

Medical  men  would  feel  greater  responsibility  when  giving  a  certificate  if  they 
were  doing  work  for  which  they  were  paid. 
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If  certificates  were  sent  under  cover,  such  diseases  as  syphilis  and  alcoholism 
would  be  accurately  stated,  which  is  not  done  at  present. 

The  Matob  of  Jaueow  (Mr.  Thomas  Ramsey)  who  is  a  i-egistrar,  pointed 
out  that  it  would  be  no  advantage  to  put  the  certificate  under  cover,  unless  the 
Registrar-General  was  also  asked  to  instruct  the  registrars  to  make  some  modifi- 
cations in  the  form  of  the  certificate  at  present  given  by  them  to  the  relatives, 
because  the  registrars  copied  on  tliat  certificate  what  the  doctors  stated  to  be 
the  cause  of  death. 

De.  Spottiswoode  Cameron  (Leeds)  said  that  going  over  in  detail  the 
recommendations  of  the  Select  Committee  of  the  House  of  Commons  in  1899, 
he  pointed  out  that  if,  as  was  very  desirable,  a  public  medical  certifier  were 
appointed,  his  duties  should  include  the  investigation  of  imperfect  certificates 
as  well  as  the  cause  of  uncertified  deaths.  Too  frequently  the  hurried  prac- 
titioner left  out  the  duration  of  illness,  and  when  the  medical  officer  of  health 
came  to  classify  the  death,  it  was  not  always  easy,  without  that  information, 
to  tell  from  the  certificate  itself  which  was  really  the  primary  and  which  the 
secondary  cause  of  death.  Generally  medical  officers  understood  by  the  primary, 
the  chief  cause  of  death :  usually  this  was  the  condition  of  longer  duration,  but 
some  practitioners  placed  the  immediate  cause  of  death  first  and  the  real  disease 
second.  Dr.  Smith  proposed  to  add  to  recommendation  '2,  which  suggested 
that  the  certificate  of  death  should  be  sent  direct  to  the  registrar,  a  rider  that 
it  should  be  under  cover.  In  any  case.  Dr.  Cameron  agreed  with  the  Mayor  of 
Jarrow  that  the  Eegistrar-General  should  not  sanction  the  copying  in  full  of 
the  causes  of  death  in  the  certificate  for  insurance  societies.  If  those  societies 
required  information  of  this  kind  for  actuarial  purposes,  they  should  obtain 
it  from  the  Registrar-General  or  the  medical  oificer  of  health.  If  they  required 
it  for  preventing  fraud  they  should  obtain  their  evidence  otherwise.  If  a  man 
was  insured  who  believed  himself  well,  and  in  whom  the  medical  examiner 
of  the  insurance  company  could  find  no  evidence  of  disease,  his  relatives  were 
entitled  to  the  bi'iieUt. 

Dn.  Edmvnd  M.  Smith  (York)  moved  a  resolution  embodying  tiie  recom- 
mendations made  in  his  paper.  This  resolution,  drawn  up  hy  Dr.  Spottiswoode 
Cameron  and  himself,  was  based  upon  the  Report  of  the  Select  Committee  of 
the  House  of  Commons  in  189:{.  He  made  no  imputations  upon  registrars  of 
deHths,  who,  in  his  experience,  were  a  most  intelligent  and  honourable  body 
of  men.  Contrary  to  one  of  the  speakers,  he  believed  cremation  to  bo  the 
best  form  of  disposal  of  the  dead.  He  considered  that  if  more  complete  and 
accurate  certification  of  the  cause  of  death  was  to  be  demanded,  as  «a8  most 
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desirable,  it  was  only  fair  and  expedient  tbat  the  practitioner  should  be  paid  a 
proper  fee  for  his  certificate.  It  had  been  estimated  that  about  .£100,000  would 
cover  the  national  expenditure  in  paying  sufficient  fees,  a  mere  bagatelle  in  the 
nation's  expenditure. 

After  some  further  discussion  it  was  Eesolted — 

"  That  in  the  opinion  of  this  Conference  it  is  desirable  that  the  Govern- 
ment should  be  urged  to  take  steps  to  amend  the  law  with  reference  to 
the  registration  of  births  and  deaths." 

Ald.  Flowees,  Me.  Challonee,  Dr.  Willoughbt,  and  De.  Vackell  aljo 
took  part  in  the  discussion. 


VOL.  xxix.     xo.  &. 
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EXAMINATION     OF     SAUSAGES    AND 
THEIR    HYGIENIC    PREPARATION. 

By    W'lLLIAlSJ;     G.     SAVAGE,     B.Sc,     ]M.r).,     D.P.H.. 

Medical  OJicer  of  Health  a)id  Public  Anahist,   Colchester. 


The  Examination  of  Savsages  and  their  Hygienic  Preparation. 

Sausatjes  are  always  sometliing  of  the  nature  of  a  mystery.  By 
popular  tradition  all  manner  of  unlawful  substances,  from  poor  quality 
meat,  at  the  best,  to  horseflesh  and  cats,  at  the  worst,  are  supposed  to  go 
into  them.  Certainly,  from  their  very  nature  they  invite  the  use  of 
substances  which  would  be"  I'ejected  if  vended  in  any  other  way. 

Also  not  a  few  cases  of  ft)od-poisoning  have  been  traced  to  their 
•consumption.  That  more  cases  of  disease  are  not  ascribed  to  their  use  is, 
I  believe,  owing  to  the  fairly  efficient  cooking  which  they  generally  receive. 

There  can  be  but  little  doubt  that  tlieir  preparation  should  be  subject 
to  considerable  supervision. 

There  seem  to  be  no  definite  guiding  standards  in  tiiis  country  either 
-as  to  their  composition,  the  presence  and  amount  of  preservatives  or  their 
bacterial  content.  The  following  remarlcs  may  therefore  be  of  use  in 
connection  with  this  subject. 

The  Composition  of  Saisages. 

Sausages  are  usually  composed  of  good  meat  (pork  or  beef )  finely 
minced,  mixed  with  spices  and  flavouring  agents  such  as  salt,  jiepper, 
sage,  while  usually  some  bread  or  starciiy  material  is  added.  They 
generally  contain  rather  over  50  per  cent,  of  water.  The  mixture  is 
placed  in  a  >ausage  machine,  an  apparatus  by  means  of  which  tiie  finely- 
minced  mixture  is  forced  out  in  long  cylindrical  masses  into  casings  of 
intestines. 

From  a  sanitary  point  of  view  the  meat  used  may  be  either  of  poor 
quality ;  meat  in  an  incipient  state  of  decomjiosition ;  from  a  diseased 
animal ;  from  an  animal,  other  than  pig  or  bullock,  such  as  liorse.  Also 
the  meat  used  may  not  be  from  the  musculature,  but  from  the  visceral 
organs. 

The  spices  and  flavouring  agents  added  would  tend  to  mask  early 
decomposition.  All  the  sausages  which  I  Iiave  examined  have  been 
made  from  ordinary  muscle  meat,  but  in  Germany  visceral  sausages  arc 
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important  articles  of  sale.  Visceral  sausages  (lungwurst,  leberwurst,  «S;c.), 
are  of  considerable  nutritive  value,  but  they  are  subject  to  two  serious 
hygienic  objections  (a)  the  viscera  are  prone  to  rapid  deterioration  and 
decomposition  and  the  sausage  must  be  eaten  freshly  made  (b)  the  organs  used, 
especially  the  liver  and  spleen,  are  more  likely  than  muscle  meat  to  contain 
pathogenic  organisms  rendering  such  sausages  liable  to  distribute  disease. 

In  Germany  where  the  habit  of  eating  raw  or  but  little  cooked 
sausages  is  still  practised,  such  sausages  are  particularly  potentially 
dangei'ous. 

1  have  no  means  of  judging  to  what  extent  horseflesh  is  used  in 
sausages  in  this  country.  It  provides  a  firm  filling  of  high  nutritive 
value  and  hygienically  would  seem  to  be  unobjectionable.  Of  course, 
however,  sausages  so  composed  should  be  distinctly  labelled  as  such. 

A  very  general  practice,  but  as  regards  Colchester  not  an  invariable 
one,  is  to  add  a  small  quantity  of  starchy  material,  either  as  bread,  flour 
or  biscuits,  to  sausages.  I  have  usually  found  that  bread  is  added,  but 
according  to  Ostertag,  flour  is  frequently  substituted,  at  least  in  Germany. 
There  would  seem  to  be  no  objection  to  this  addition  provided  it  is  not  in 
quantity  sufficient  to  seriously  diminish  the  nutritive  value  of  the 
sausages. 

In  addition  to  the  above,  colouring  matters  sometimes,  and  preserva- 
tives frequently,  are  added  to  the  sausage  meat.  The  preservative  most 
commonly  added  is  boric  acid  or  its  compounds.  Less  commonly  salicylic 
acid,  benzoic  acid  and  the  sulphites  are  used. 

Convictions  have  been  obtained  for  sausages  containing  30,  -40  and  60 
grains  of  boric  acid  per  pound. 

In  the  sausages  which  I  have  examined  those  taken  in  the  cooler 
months  of  the  year  contained  no  preservatives,  but  in  the  hot  weather  boric 
acid  has  usually  been  found.  I  have  not  found  more  than  30  grains  per 
pound  in  any  of  the  samples.  If  allowed  at  all,  0'25  per  cent,  (about  17 
grains  per  lb.)  should  not  be  exceeded.  Sausages  should  be  sold  and 
consumed  soon  after  their  preparation,  and  there  seems  no  reason  why  any 
preservatives  should  be  allowed. 

The  Bacterial  content  of  Sausages. 

I  am  not  aware  of  any  investigations  dealing  with  the  bacterial 
content  of  sausages.  The  actual  number  of  bacteria  present  is  of 
secondary  import,  but  it  is  of  value  to  see  how  far  intestinal  organisms  are 
present  in  them,  as  purchased.  For  this  purpose  I  have  recently 
examined  a  number  of  sausages  obtained  from  12  different  shops.  In  every 
instance  the  sausages  were  made  upon  the  premises.  They  were  all  free 
from  preservatives. 
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The  outside  skin  was  sterilized  bv  a  cauterv,  the  sausage  cut  open  by 
a  sterile  knife  and,  by  means  of  a  fresh  sterile  knife  and  forceps,  2  grammes 
from  the  middle  were  accurately  weighed  into  a  bottle  with  an  india- 
rubber  stopper  containing  20  cc.  of  sterile  water.  After  thorough  mixture 
various  quantities  of  the  emulsion  were  added  to  lactose  bile-salt  and 
other  media  tubes  while  in  several  instances  •!  cc.  was  distributed  direct 
over  the  surface  of  a  lactose  bile-salt  agar  plate.  The  results  as  I'egards 
the  number  of  B.  coll  ai'e  shown  in  the  Table. 


ffiiTnhftT 

Xumber  of  B.  coli  per  grm.  of 

When  Sausages  made,  in  relation  to 

Sausage. 

Sampling. 

1 

10—100 

Same  day. 

•2 

More  than  100 

Previous  day. 

3 
4 
5 

" 

Same  day. 

" 

(600) 

" 

6 

„ 

(100) 

,, 

7 

„ 

(5,800) 

,, 

8 

(60,000) 

Sausage  meat  previous  day,  filled 
in,  same  day. 

9 

„ 

(120,000) 

Same  day. 

10 

„ 

(2,500) 

,, 

11 

„ 

(45,000) 

„ 

12 

" 

" 

This  Table  shows  that  B.  coli  were  present  in  every  case  and  were 
frequently  in  very  large  numbers.  A  smaller  quantity  than  O'l  cc.  of 
the  emulsion,  equivalent  to  "01  grm.  of  sausage,  was  not  examined,  but 
in  all,  except  the  first  specimen,  this  quantity  contained  B.  coli.  That  is 
in  92  per  cent,  there  were  more  than  100  B.  coli  per  grm.  In  seven 
instances,  by  brushing  diluted  fractions  of  the  emulsion  over  lactose  bile 
salt  neutral-red  agar  plates  the  exact  number  of  B.  coli  could  be  more 
nearly  determined.  In  these  instances  the  numbers  per  gramme  are  shown 
in  tlie  table  in  bi"ackets. 

Most  of  the  sausages  were  quite  recently  made.  These  results  show 
that  even  with  quite  freshly  prepared  sausages  B.  coli  is  always  present  in 
large  numbers.     The  B.  coli  had  the  typical  excretal  characters. 

Ordinary  musculature,  bread,  and  the  other  constituents  of  sausages  in 
their  pure  state  do  not  contain  Ji.  coli.  Tliis  bacillus  is  the  distinctive 
organism  of  excreta,  and  the  fact  tiiat  it  was  present  in  such  large  numbers 
indicate  that  the  sausages  were  in  an  unsatisfactory  state  as  regards 
hygienic  purity. 

That  sausages  should  be  free  from  B,  coli  even  ])er  gramme  is  a  hanl 
saying,  and  probably  quite  impracticable  to  enforce  in  practice,  but  their 
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presence  in  such  large  numbers  is  evidence  of  an  undesirable  want  of 
cleanliness.  The  framing  of  any  standards  is  made  difficult  by  the  fact 
that  £.  coli  multiply  rapidly  in  sausages. 

In  connection  with  the  bacteriology  of  sausages,  the  bacterial  content 
of  the  "skins"  is  deserving  of  attention. 

The  sausage  casings  are  usually  purchased  dried  and  packed  in  salt, 
but  sometimes  the}-  are  used  comparatively  fresh. 

A  firm  of  gut-scrapers  within  the  borough  of  Colchester,  who  do  a 
Very  extensive  business  in  these  dried  guts  for  sausage-skins,  prepare  them 
in  the  following  way  : — 

The  guts  are  scraped  and  then  transferred  to  pickle  consisting  of  a 
weak  salt  solution.  They  are  left  in  this  pickle  for  24  hours  or  so, 
transferred  to  fresh  pickle  of  similar  composition  ;  then  next  day  to  fresh 
pickle  and  again  the  next  day.  Finally,  after  a  day  in  the  last  solution 
they  are  placed  in  a  stronger  pickle.  After  about  24  hours  in  this  solu- 
tion they  are  roughly  measured  by  hand,  transferred  to  a  table,  dry  salt 
rubbed  well  into  them,  wrapped  up  into  bales,  packed  in  boxes,  and  sent 
all  over  the  country. 

The  period  from  fresh  gut  to  dry  gut  mixed  with  salt  takes  therefore 
rather  less  than  a  week,  the  guts  being  transferred  daily  from  one  brine 
solution  to  another.  Xo  exact  strength  of  pickle  was  used,  the  solutii,ns 
being  only  roughly  made,  i.e.,  two  handfuls  or  so  of  dried  salt  added  to  an 
ordinary  sized  barrel  half  full  of  water. 

I  have  bacterially  examined  a  number  of  the  dried  sausage-skins 
supplied  by  this  tirm,  and  none  of  them  contained  B.  coli.  The  procedure 
adopted  w-ould  seem  to  be  sufficient  to  eliminate  intestinal  organisms. 

In  a  number  of  instances,  however,  I  have  come  across  sausage-makers 
who  prepare  their  own  sausage-skins  direct  from  the  slaughtered  animals 
and  use  them  in  a  very  fresh  condition.  This  is  a  most  objectionable 
practice.  In  these  cases  the  guts  were  washed  out  with  water  several 
times,  placed  in  a  little  salt  and  water,  and  used  wet,  perhaps  two  to 
three  days  after  being  obtained.  A  consideration  of  the  histological 
structure  of  the  small  intestine  will  make  clear  the  great  difficulty  in 
washing  away  all  bacteria  from  its  interior.  Also,  as  we  know,  pathogenic 
bacteria  in  the  intestines  are  more  frequently  met  with  on  the  mucous 
membrane  than  in  the  actual  contents.  Such  cleaning  is  quite  insufficient 
to  wash  away  all  organisms,  and  should  the  guts  be  derived  from  a 
diseased  pig,  as  might  well  be  the  case,  harmful  pathogenic  bacteria  would 
be  contained  in  the  skins  as  used. 

That  this  is  not  impi'obable  is  shown  by  the  results  of  the  examinations 
made.     Separate  samples  of   the   casings   used  were  collected  in    sterile 
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bottles.  In  all  nine  instances  in  which  dried  skins  packed  in  salt  were 
used  B.  coli  were  absent  (1  inch  of  "skin"  examined). 

In  the  remaining  three  instances  (25  per  cent.)  freshly-prepared  sau- 
sage skins  were  used.     In  all  of  these  B.  coli  were  readily  isolated. 

In  numerous  instances  sausages  have  given  rise  to  isolated  cases  and 
also  to  extensive  outbreaks  of  poisoning.  These  meat-poisoning  outbreaks, 
from  a  bacteriological  standpoint,  are,  broadly  speaking,  of  three  different 
kinds,  and  all  three  have  been  met  with  caused  by  sausages :  (a)  due  to 
toxins  produced  by  the  ordinary  bacteria  of  decomposition  ;  (b)  due  to  in- 
fection with  certain  members  of  the  Gaertuer  group ;  (c)  due  to  infection 
with  B.  botulitius. 

In  the  first  group  are  included  the  cases  of  poisoning  due  to  the 
sausages  having  undergone  some  putrefactive  changes,  possibly  in  the  meat 
before  being  made  up  into  sausages.  Cases  of  poisoning  from  this  source 
would  be  usually  mild  and  more  or  less  isolated,  no  widespread  outbreaks 
resulting. 

The  second  group  of  cases  are  much  more  serious,  and  are  due  to 
infection  of  the  food  with  li\ing  bacteria,  of  which  B.  eiiteritidi'f  (Gaertner) 
is  the  organism  most  commonly  found. 

These  organisms  produce  heat-resisting  toxins,  so  that  even  if  the 
sausages  are  properly  cooked  the  undestroyed  toxins  already  present  may 
be  sufficient  to  produce  symptoms. 

If  owing  to  insufficient  cooking  or  smoking  the  interior  of  the  sausage 
is  not  raised  above  the  death  point  of  the  bacilli  ((50 — 70°C.)  living  bacilli 
may  be  ingested,  and  severe  illness  result.  In  such  cases  there  is  usually 
a  more  or  less  definite  incubation  period,  the  symptoms  are  pronounced, 
sometimes  fatal,  and  the  blood  of  the  affected  patients  will  agglutinate  the 
bacilli  causing  the  outbreak. 

The  fact  tiiat  the  bacilli  of  meat  poisoning  may  survive  in  sausages 
only  moderately  well  cooked  is  illustrated  by  the  following  experiment ; 
Three  sausages  were  purchased,  and  all  three  inoculated  with  a  Gaertner 
bacillus  isolated  recently  by  the  writer  from  a  fatal  case  of  meat  poison- 
ing. 

After  inoculation  the  sausages  were  incubated  for  about  20  hcurs  so 
that  the  infection  wonld  be  very  massive. 

One  sausage  was  kept  as  a  control,  the  other  two  were  fri('(l  in  a 
frying-pan  in  the  ordinary  way,  one  lightly  cooked  and  the  other  fairly 
well  cooked.  All  three  sausages  were  then  bacteriologically  examined,  and 
the  Gaertner  bacillus  was  very  readily  isolated  from  all  of  tliein.  In  both 
instances  the  cooking  was  insufficient  to  kill  the  meat-poisoning  bacilli  in 
the  interior  of  the  sausajjes. 
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B.  entevitidts  is  especially  liable  to  infect  pigs,  causing  definite 
symptoms.  In  such  cases  the  bacilli  are  usually  also  present  in  the 
intestinal  contents,  so  that  the  danger  of  using  guts  in  an  imperfectly 
cleaned  condition  is  a  very  real  one.  Even  if  the  sausage  meat  is  itself 
free  from  objectionable  bacilli,  the  bacteria  from  the  infected  casing  will 
rapidly  multiply  and  make  their  way  to  the  interior  of  the  sausage,  and, 
with  imperfect  cooking,  may  there  survive. 

The  third  group  includes  the  cases  of  so-called  botulism.  As  far  as  I 
know  cases  have  not  been  recorded  in  this  country.  They  have  occurred 
chiefly  in  Germany,  and  particularly  in  Wiirtemburg.  In  the  latter 
country  it  was  formerly  very  prevalent  but  is  now  comparatively  rarely 
met  with.  It  was  mainly  caused  by  the  use  of  liver  and  blood  sausages, 
improperly  cooked  or  smoked  and  kept  for  an  undue  period.  The 
symptoms  come  on  twenty-four  to  thirty-six  hours  after  a  meal.  Due  to 
B.  botulinus  an  anaerobic  organism  producing  powerful  toxins.  According 
to  Ostertag  this  bacillus  will  not  develop  in  six  per  cent,  of  common  salt, 
so  that  ordinary  pickling  vnW  prevent  its  development. 

The  action  of  sodium  chloride  upon  bacteria  is  a  very  weak  one,  and 
brine  solutions  have  to  be  both  fairly  concentrated  and  prolonged  in  their 
action  to  effect  the  death  of  pathogenic  bacteria. 

The  following  experiment  illustrates  the  inefficiency  of  a  ten  per  cent, 
solution.  Diluted  traces  of  agar  cultures  of  B.  coll  and  a  Gaertner  meat 
poisoning  bacillus  (Meirelbeeh  strain,  isolated  from  the  Meirelbeek  outbreak) 
were  added  to  accurate  ten  per  cent,  solution  of  sodium  chloride.  The 
actual  number  of  organisms  added  was  carefully  estimated.  There  were 
184,000  B.  coli  and  210,000  Meirelbeek  respectively  in  the  whole  10  cc.  of 
each  ten  per  cent,  salt  solution.  After  twenty-four  hours'  incubation  at 
21°  0.  the  numbers  were  again  estimated  and  showed  1)SO,000  B.  coli  and 
148,000  Meirelbeek  in  each  10  cc.  In  other  words,  the  action  of  ten  per 
cent,  salt  solution  (about  the  usual  strength  of  brine  solution)  for  twenty- 
four  hours  was  nil,  no  appreciable  diminution  of  the  organisms  having 
taken  place.  After  six  days  at  the  same  temperature,  however,  both 
solutions  were  sterile. 

HvciiENic  Condition  of  the  Premises*. 
It  is  important  to  inspect  sausage-making  premises  to  see  that  they  are 
clean.  The  ordinary  type  of  sausage  machine  permits  the  cylinder  to  be 
taken  out  and  the  whole  apparatus  thoroughly  cleaned  under  the  tap. 
Most  sausage  makers  can  be  relied  upon  to  do  this,  but  in  one  instance  in 
the  course  of  ins])ection  I  found  a  sausage  machine  quite  dirty  and 
containing  admittedly  two  davs  old  sausage  meat. 
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Frequently  insufficient  care  is  taken  to  keep  the  sausage  skins  clean, 
and  on  several  occasions  I  have  found  them  placed  in  pieces  of  newspaper, 
only  partially  covered,  and  kept  on  the  floor. 

EXAMIXATJO.V    OF    SaUSAGES    FROM    A    HyGIKNU     PoIXT    OF    ViEW. 

For  a  determination  of  the  nutritive  value  the  fat,  proteids,  starch 
water,  etc..  must  be  estimated,  but  from  a  sanitary  point  of  view  a 
different  procedure  is  required.  Such  an  exaniinatiun  sliould  be  bacterio- 
logical, chemical  and  microscopic. 

(a)  Bacteriological. — Insufficient  work  has  been  tlone  to  determine  wiiat 
value  is  to  be  attached  to  a  bacteriological  examination,  but  I  think  the 
number  of  B.  coli  present  per  gramme  of  sausage  should  be  determined. 
The  procedure  described  above  would  be  suitable.  Also  the  presence  of 
organisms  of  this  class  in  the  gut  used  for  casings  should  be  determined. 

An  examination  of  the  sausage  meat  for  members  of  the  Gaertner 
group  should  also  be  made.  The  method  devised,  by  the  writer  to  be 
published  in  the  forthcoming  report*  of  the  medical  officer  to  the  Local 
■Government  Board  is  in  my  experience  a  very  suitable  and  reliable  one. 

{b)  Chemical. — Sausages  should  be  tested  for  the  different  preservatives 
mentioned  above  and,  if  detected,  the  amounts  estimated. 

Commencing  putrefactive  changes  may  be  sometimes  detected  by 
boiling  up  a  part  of  the  sausage  with  water  and  when  boiling  adding 
freshly  made  lime-water.  Decomposing  meat  yields  an  offensive  ara- 
moniacal  odour  contrasting  with  the  faintly  annnoniacal  odour  of  fresh 
meat.  I  have  not  found  this  test  very  sensitive.  Starch  can  be  tested 
for  by  the  iodine  test  and  if  necessary  estimated  by  inversion.  I  have 
iiad  11(1  experience  of  cliemical  tests  for  horseflesh,  but  these  might  be 
useful. 

(c)  Microscopic. — The  presence  of  added  starclies  in  the  form  of  bread, 
flour,  potatoes,  etc.,  can  be  readily  detected  by  microscopic  examination  of 
the  finer  debris  obtained  after  mixing  sausage  meat  with  water.  The 
larger  pieces  should  be  cut  into  sections  with  a  microtome  and  examined. 
In  this  way  the  presence  of  liver,  kidneys  or  other  viscera  can  l)e  readily 
detected.  Assist:ince  may  also  be  obtained  from  such  sections  as  to  the 
existence  of  decomposition  of  the  meat  and  the  presence  of  abundant 
l)acteria. 

By  these  methods  it  is  possible  to  obtain  considerabli-  evidence  as  to 
the  hygienic  purity  of  sausages. 
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I  shall  be  glad  to  hear  the  experience  of  others  who  have  examined 
sausages  in  this  way,  and  particularly  as  to  the  possibility  of  framing  some 
standards  by  which  the  purity  and  wholesomeness  of  these  articles  of  food 
can  be  judged. 


Peof.  Kenwood  (London)  stated  that  the  common  defence  of  the  use  of 
chemical  preservatives  in  "  fresh  "  sausages  sold  by  butchers  was  that  it  was  necessary 
to  provide  for  maintaining  them,  all  the  year  round,  in  a  fresh  condition  for  four  or 
five  days.  He  wholly  dissented  from  that  view  ;  and  he  would  like  to  hear 
Dr.  Savage's  opinion  as  to  whether  the  reasonable  limit  to  the  time  within  which 
such  material  should  be  consumed  was  not  determined  by  its  keeping  powers 
in  the  absence  of  chemical  drugs,  as  was  the  case  of  the  meat,  &c.,  from  which 
the  sausages  were  prepared. 

The  bacteriological  results  were  interesting  and  gave  food  for  thought. 
Could  Dr.  Savage  account  for  the  exceptionally  high  figure  of  B.  coli  in  one  of  the 
samples  ?  Was  the  sausage  meat  packed  in  a  fresh  skin  ?  Did  any  of  the  samples 
reported  upon  contain  preservatives  ;  and  if  so  which  samples ".' 

Dh.  Spottiswoode  Cameeox  (Leeds)  also  called  attention  to  the  hygienic, 
or  rather  unhygienic,  condition  of  the  works.  In  a  case  of  poisoning  from 
"  savoury  duck "  in  Huddersfield,  when  some  twenty  persons  suffered  from 
choleraic  diarrhoea,  one  fatally,  they  found  a  set  of  tuberculous  lights  on  one  of 
the  hooks  at  the  workplace  and  got  the  occupier  fined.  In  a  case  of  potted  meat 
poisoning  in  Leeds  they  found  the  confectioner's  cellar  and  bakehouse  to  be  in  a 
bad  sanitary  state.  Going  further  back  in  this  case  he  suspected  the  butcher's  shop 
was  worse  than  the  confectioner's  workshop.  There  was  a  chilled  meat  safe  into 
which  the  butcher  was  in  the  habit  of  transferring  pieces  of  meat  which  had 
already  shown  signs  of  going  wrong.  He  uas  inclined  to  think  that  the 
checking  of  external  manifestations  of  decomposition  concealed  the  more  dan- 
gerous changes  from  toxine-making  bacteria  within.  The  late  Oscar  Liebreioh 
defended  the  introduction  of  boric  acid  into  the  Frankfort  sausages.  Was  it 
not,  however,  likely  that  the  antiseptic  action  of  boric  acid  in  sausages,  as  in 
milk,  was  to  limit  the  growth  of  the  lactose-fermenting  bacilli,  while  leaving  the 
more  dangerous  proteiolytic  bacteria  unaffected.  We  know  that  milk  treated 
with  boric  acid,  instead  of  turning  sour  early,  is  apt  to  go  putrid  later,  all  at 
once,  like  the  "  one  horse  shay."  Personally,  however,  he  would  be  glad  to  get 
rid  of  sausages  altogether.  The  gut  scraping  was  offensive,  and  the  finished 
article  a  serious  source  of  danger  to  the  consumer. 

The  Mayou  of  Ckewe,  Dr.  Seege.^^nt,  De.  Willoighbv,  Dk.  Edwaiids, 
Dk.  Moore,  Alu.  Wilson,  and  Capt.  Edwards  also  took  part  in  the  discussion. 
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THE     MUNICIPAL     TRAINING     OF 
CONSUMPTIVES. 

By    J.     HO^VARD-JONES,     IVI.-D..     O.ISI.,     D.Sc, 

Medical  Officer  of  Health,  XeAoport,   Mon. 

(MEMBER.) 


IT  is  generally  acknowledged  by  all  competent  authorities  that  the  chief 
vehicle  of  infection  in  human  tuberculosis  is  the  sputum  from  cases 
of  phthisis ;  that  being  the  case  it  is  the  duty  of  sanitary  authorities 
to  direct  their  efforts  towards  educating  consumptives  in  all  matters 
pertaining  to  the  prevention  of  infection.  To  attain  this  object  it  is  first 
necessary  to  find  the  victims  early  and  then  to  educate  them. 

These  problems  are  difficult  to  solve,  and  as  the  Congresses  of  The 
Royal  Sanitary  Institute  afford  excellent  opportunities  for  comparing  and 
criticising  the  methods  adopted  by  various  authorities,  a  short  account 
of  our  experiences  at  Newport  may  serve  as  a  means  of  ventilating  this 
very  serious  and  often  much  neglected  branch  of  public  health  work. 

The  phthisis  death-rate  at  Newport  has  come  down  gradually  from 
2" 7  to  "96  per  1,000  per  annum  of  the  inhabitants  during  the  last  3.5  years, 
but  we  estimate  that  we  have  among  us  to-day  2.')0  to  300  consumptives. 
There  is  therefore  ample  work  for  us  to  do  as  a  sanitary  authority. 

Five  years  ago  we  adopted  the  voluntary  notification  of  piithisis,  with 
the  same  scale  of  fees  as  obtains  under  the  Notification  of  Infectious 
Diseases  Act.  Notification  was  followed  by  a  system  of  visitation  by 
healtli  visitors,  with  verbal  an<l  printed  information  and  disinfection.  The 
cases  notified  by  medical  men  during  the  years  11103  to  11107,  inclusive, 
were  23,  14,  IS),  39  and  19  respectively. 

During  five  years  114  cases  were  notified,  whilst  the  deaths 
numbered  380 ;  thus  only  30  per  cent,  of  the  fatal  cases  were  notified. 
Wiien  we  consider  that  a  large  number  of  cases  recover,  especially  from 
first  attacks  of  tiie  disease,  the  proportion  of  notified  cases  could  not  be 
considered  at  all  satisfactory.  We  also  found  that  the  majority  of  the 
cases  notified  were  in  an  advanced  stage  of  the  disease. 

In   my  Annual    Kcport   for  tlic  year   litOl  I  reconnneuded  the   utilisa- 
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tion  of  one  of  the  isolation  blocks  at  the  fever  hospital,  which  owing 
to  the  comparative  freedom  of  the  town  from  diphtheria  and  typhoid  fever 
had  been  unoccupied  for  nearly  two  years,  as  a  sanatorium  for  the 
training  of  consumptives. 

The  scheme  was  taken  up  in  1905  by  the  Corporation,  and  a  small 
deputation  which  visited  the  Brighton  isolation  hospital,  where  such 
a  scheme  had  been  started,  reported  very  favourably  respecting  the  work 
done  there. 

It  was  decided  to  use  six  beds  for  the  purpose  of  giving  consumptives 
a  month's  training  in  the  principles  of  sanatorium  treatment  and  pre- 
vention of  infection.  However,  no  sooner  had  the  scheme  been  adopted 
than  measles  and  whooping  cough  broke  out  concurrently  with  scarlet 
fever,  with  the  result  that  all  the  isolation  blocks  had  to  be  utilised  for 
cases  of  the  latter  complicated  by  attacks  of  measles,  whooping  cough, 
or  chickenpox. 

The  sanitary  authority,  however,  were  serious  in  their  desire  to  pro^-ide 
l)eds  for  cases  of  phthisis,  and  took  the  opportunity  of  purchasing  the 
temporary'  accident  hospital  erected  at  Avonmouth  new  docks  by  the 
contractors,  and  was  for  sale.  This  was  moved  to  Newport  and 
re-erected  on  the  fever  hospital  grounds  as  a  sanatorium  block  for  phthisis. 

Previous  to  the  opening  of  the  block  a  circular  was  forwarded  to  all 
medical  practitioners  drawing  attention  to  the  matter.  A  few  extracts 
from  this  circular  will  explain  the  principles  upon  which  the  scheme  is 
being  worked. 

"Necessarily  one  of  the  conditions  of  admission  is  the  previous  notifi- 
cation of  every  case  by  the  medical  attendant." 

"  Owing  probably  to  the  fact  that  only  the  advantages  of  advice  upon 
home  hygiene  and  general  preventive  measures  could  be  offered  to  patients 
for  the  notification  of  their  unfortunate  condition,  voluntary  notification 
has  been  a  very  pai-tial  success :  but  now  that  patients  will  have  a  chance 
of  a  month's  free  residence  and  training  at  the  Sanatorium,  I  trust  that 
voluntary  notification  will  become  genei-ally  adopted  in  respect  to  phthisis. 

"  It  is  not  intended  to  confine  the  use  of  the  Sanatorium  to  those  in  the 
early  stages  onlj-,  as  a  month's  training  in  the  precautionar}-  measures 
necessary  to  prevent  the  infection  of  others  will  be  a  public  advantage 
even  if  the  patient's  condition  does  not  justify  the  hope  that  the  treatment 
would  be  of  a  permanent  advantage  to  the  patient.  At  the  same  time  it 
is  highly  desirable  that  cases  which  are  likely  to  die  in  the  course  of  a  few 
months,  or  are  in  such  a  condition  that  they  cannot  be  discharged  at  the 
end  of  the  month's  treatment,  should  not  be  sent  to  hospital." 
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"  The  Coi-poratiou  have  placed  six  beds  at  the  disposal  of  the  Hospital 
Sub-committee  ;  these  beds  will  pi-ovide  accommodation  foi-  the  treatment 
of  72  patients  (male  and  female)  during  each  year,  and  the  Committee 
look  forward  with  confidence  to  the  result,  both  in  the  direction  of  a 
reduction  in  the  prevalence  of  the  disease,  and  of  placing  patients  on  tiie 
road  to  recovery,  particularly  those  in  the  early  stages  of  the  disease." 

It  is  decidedly  early  yet  to  speak  of  results :  but  we  have  discovered 
two  facts:  First,  that  there  is  a  decided  demand  for  such  an  institution, 
for  at  present  there  are  six  patients  waiting  admission  ;  secondly,  that  the 
objections  to  notification  have  been  removed  to  a  very  great  extent. 

From  January  1st  to  March  18th  six  cases  of  plithisis  were  notified. 
From  the  latter  date  until  June  ISth  forty  cases  were  notified.  We  also 
anticipate  that  early  notification  will  become  the  rule  instead  of  the 
exception  in  reference  to  phthisis.  The  chances  of  recovery  will  then  be 
increased. 

Before  concluding  the  writer  would  emphasise  the  following  points  in 
reference  to  the  municipal  training, of  consumptives. 

Consumption  is  the  most  serious  of  the  infectious  diseases  which  we 
have  to  fight  witli. 

In  order  to  grajiple  with  the  problem  satisfactorily  it  is  absolutely 
necessary  to  tram  those  affected  by  the  disease  in  the  methods  of  prevention. 

Voluntary  notification,  without  some  popular  scheme  of  municipal 
training,  will  not  become  general. 

Where  infectious  diseases  hospitals  have  been  established,  sanatoria  for 
the  training  of  consumptives  can  be  provided  at  a  comparatively  small 
additional  cost  owing  to  the  fact  that  the  chief  establishment  and 
administrative  machinery  is  already  in  existence. 

\_For  Discussion  on  this  Paper,  see  page  3S0.~\ 
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SOME    DIFFICULTIES    IN 

ADMINISTRATIVE    METHODS    IN 

CONNECTION  ^^ITH  THE  TREATMENT 

OF    EARLY    CASES    OF    PHTHISIS. 

By    J.     D.     McORINDI^B,     IVI.B..     D.B.H., 

Medical  Officer  of  Health,  Northampton. 

(MEMBER.) 


THE  history  of  the  preventive  measures  adopted  by  the  municipality 
against  the  spread  of  consumption  in  Northampton  is  much  the 
same  as  in  other  towns,  up  to  a  certain  point. 

It  is,  of  course,  hardly  yet  long  enough  since  the  inauguration  of  the 
more  direct  methods  to  allow  of  a  proper  estimate  of  their  value,  but  some 
of  the  weak  points  are  beginning  to  show  themselves,  and  at  a  congress 
such  as  this  a  discussion  on  some  of  these  practical  difficulties  should  be 
very  useful. 

A  short  sketch  of  the  work  carried  out  in  the  town  of  Northampton 
ill  recent  years  in  the  crusade  against  tuberculosis,  and  an  attempt  to 
estimate  some  of  the  results  of  such  work,  may  be  an  instructive  pre- 
liminary to  further  consideration. 

Voluntary  notification  of  cases  of  phthisis  came  into  operation  in 
October,  1900,  and  since  then  547  cases  have  been  notified  up  to  the  end 
of  last  year;  compared  with  7(55  deaths  registered  in  a  population  of 
87,000  at  the  last  census,  and  estimated  now  to  be  about  93,000.  There 
is,  therefore,  no  small  amount  of  consumption  to  be  dealt  with. 

The  voluntary  system,  judged  by  these  figures,  has  been  fairly  satis- 
factory, and  shows  signs  of  improvement  recently.  Previous  to  this 
system  of  notifi(;ation,  a  long  and  vigorous  crusade  against  insalubrious 
property  had  been  carried  out,  which  had,  and  must  still  have,  a  decided 
influence  on  the  spread  of  the  disease. 

Every  notified  case  has  been  visited  as  soon  as  practicable  after  notifi- 
cation by  an  official   of  the  Health  Department,  and  the  circumstances 
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attending  it  have  been  recorded.  Further,  a  system  of  quarterly  re-visits 
has  been  kept  up,  and  in  this  way  educative  efforts  have  been  attempted 
on  a  somewhat  systematic  plan. 

Over  two  years  ago  10  beds  were  set  apart  at  one  of  our  isolation 
hospitals  for  the  accommodation  of  advanced  cases  of  phthisis.  The 
object  of  this  was  preventive,  only  the  cases  deemed  to  be  the  most 
dangerous  in  spreading  the  disease  being  admitted.  Thus  about  12  per 
cent,  of  the  deaths  which  occurred  in  the  town  during  the  last  two  years 
have  taken  place  in  this  institution  after  varying  periods  of  isolation  from 
the  rest  of  the  community. 

About  the  same  time  a  still  further  effort  was  made  against  the 
disease.  The  Council  resolved  to  pay  for  the  sanatorium  treatment  of  a 
proportion  at  least  of  the  early  cases,  in  the  hope  that  the  town  might 
benefit  by  the  cure  or  the  considerable  prolongation  of  the  economic  use- 
fulness of  some  of  its  townspeople. 

Northampton  is  almost  entirely  an  industrial  town,  standing  alone 
(except  for  a  few  comparatively  small  and  scattered  townships)  in  the 
centre  of  an  agi'icultural  country.  The  principal  industry,  almost  the 
only  one  of  any  importance,  is  the  making  of  boots  and  shoes.  A  very 
large  proportion  of  the  inhabitants  are  operatives  in  connection  with  this 
industry,  which  of  recent  years  has  not  been  so  thriving  as  formerly,  and 
therefore  the  prosperity  of  the  community  is  not  what  it  used  to  be.  In 
view,  therefore,  of  the  recent  growth  of  municipal  expenditure  in  almost 
all  directions,  causing  a  rise  in  the  local  rates,  the  reaction  in  favour  of  a 
rigid  public  economy  has  set  in  strongly  in  the  town.  Every  department 
of  municipal  administi'ation  is  being  weighed  in  the  balances  to  determine 
if  it  is  worth  the  money  it  costs.  Amongst  others  the  efforts  for  the 
gradual  suppi'ession  of  phthisis  are  coming  in  for  criticism,  and  especially 
the  value  of  the  sanatorium  treatment  amongst  the  early  cases  at  the 
public  expense.  A  little  over  two  years  only  has  elapsed  since  this  was 
begun,  and  it  has  only  been  attempted  on  a  small  scale.  At  first  (5  beds, 
4  for  males,  2  for  females,  were  reserved  for  the  town's  cases  at  Kelling 
Sanatorium  in  Norfolk.  The  initial  selection  of  the  i)atients,  from  amongst 
those  notifieil  whose  financial  circumstances  precluded  their  going  at  their 
own  or  their  friends'  expense,  was  left  to  the  medical  otticer  of  healtli. 
From  these  tiie  final  selection  was  made  by  a  medical  referee  in  the  town, 
:ipi>ointed  with  the  approval  of  the  sanatorium  authorities.  The  cases 
were  to  remain  at  the  sanatorium  as  long  as  the  medical  superintendent 
thought  it  desirable  in  each  particular  case.  Difficulties  arose  from  the 
first  in  getting  sufficiently  early  cases  notified  and  selected,  as  it  was  ho|)ed 
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that  only  such  early  cases,  where  there  was  every  pi'ospect  of  the  cure  or 
arrest  of  the  disease,  would  be  sent.  Rather  than  pay  for  empty  beds 
many  of  the  first  cases  sent  were  not  considered  such  as  would  benefit  to 
the  desired  extent,  and  the  immediate  after  results  were  disappointing. 

Consequently,  the  council  terminated  its  agreement  with  the  Kelling 
Sanatorium  after  the  first  year,  and  set  aside  £300  annually  with  which 
to  send  cases  to  any  sanatorium  which  would  receive  such  without  special 
reservation  of  beds.  Almost  the  only  institutions  conveniently  situated. 
which  were  prepared  to  receive  odd  cases  in  this  way,  were  the  Kelling 
and  the  Maitland  Cottage  Sanatorium  in  Oxfordshire.  These  being 
generally  well  filled,  beds  could  not  always  be  got  when  they  were  wanted. 

Almost  as  soon  as  this  latter  arrangement  was  made,  early  cases  became 
more  frequently  notified,  and  suitable  cases  are  no  longer  diflBcult  to  find, 
and  it  is  becoming  apparent  that  a  much  greater  fund  than  is  at  present 
set  aside  could  be  easily  made  use  of. 

Since  the  sanatorium  treatment  was  started  29  cases  have  been  sent  by 
the  town  to  one  or  other  of  these  two  sanatoria,  and  all  but  4  have 
returned  ;  the  first,  in  Septembei',  1906,  and  the  last  in  March  of  the 
present  year.  Of  the  25  cases  returned  the  average  stay  in  the  sana- 
torium was  91  days,  the  longest  stay  was  180,  and  the  shortest  50  days. 
All  of  them  returned  within  the  period  included  between  September,  190G, 
and  March,  1908  (i.e.,  from  twenty-one  to  three  months  ago).  The  results, 
however,  are,  I  think,  a  little  disappointing.  Of  these  25,  4  are  already 
dead,  2  have  been  removed  as  cases  in  the  last  stages  to  the  isolation 
hospital,  5  are  decidedly  worse  than  when  they  entered  the  sanatorium,  in 
spite  of  distinct  temporary  improvement  as  a  result  of  the  treatment,  and 
have  done  no  work  since  they  left.  This  accounts  for  11,  or  44  per  cent, 
within  little  more  than  eighteen  months.  The  remaining  56  per  cent,  are 
for  the  most  part  maintaining  their  improved  condition  so  far,  and  are 
working  and  adding  to  the  wage  earning  community,  or  are  capable  of 
doing  so.  Such  results,  during  the  brief  period  that  has  elapsed  up  till 
the  present,  of  the  early  treatment  of  phthisis  do  not  seem  to  me  to  be 
too  encouraging,  even  considering  the  type  of  case  sent  during  the  first 
year.  In  looking  over  the  notes  I  have  on  the  history  of  each  case,  I  find 
that  only  4  could  be  said  not  to  have  derived  distinct  immediate  benefit 
from  the  sanatorium  treatment,  and  these  4  were  not  considered  good 
cases  from  the  beginning ;  3  of  these  are  dead,  and  the  other  is  in  the  last 
stages.  In  21  of  the  other  25  cases  there  seemed  reasonable  pi'ospect  of 
better  results.  Hence  a  large  part  of  the  failure  has  been  mostly  due  to 
lack  of  after  care.     For  this  part  of  the  treatment  no  public  funds  are 
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available,  and  I  believe  the  weak  point  in  our  work  has  been  found.  An 
attempt  was  made  at  first  by  the  local  branch  of  the  Society  for  the 
prevention  of  the  spread  of  consumption  to  establish  an  after-care 
committee. 

The  idea  was  to  bring  together  the  patients  returned  from  the  sana- 
torium, and  employers  of  labour  who  were  willing  to  offer  employment  of 
such  a  nature  as  would  allow  the  returned  patients  to  maintain  their 
improved  condition,  and  at  the  same  time  earn  their  living  and  that  of 
their  dependents.  The  efforts  of  this  committee,  without  the  funds  to 
supply  temporary  relief  pending  the  necessary  negotiations,  proved  abortive, 
and  the  attempt  has  been  given  up.  Many  of  the  patients  have  had  to 
return  to  their  old  employment  in  order  to  live  and  support  their  depen- 
dents, and  the  old  conditions  of  life  have  been  resumed,  with  disastrous 
results.  The  result  of  this  is,  that  at  present  in  selecting  cases  for 
sanatorium  treatment  the  social  conditions  weigh  almost  as  much  as  the 
physical,  and  cases  eminently  suitable  physically  have  to  be  rejected 
because  there  is  no  prospect  of  their  being  able  to  maintain  the  improve- 
ment when  they  return  from  the  sanatorium.  It  is  no  unusual  thing  to 
find  a  man  with  commencing  phthisis,  whose  physical  signs  offer  every 
encouragement  to  hope  for  a  complete  cure,  if  he  can  only  be  got  away 
from  his  surroundings  and  his  work  for  a  complete  rest  at  a  sanatorium, 
and  afterwards  easy  open-air  employment  for  a  further  period.  But  such 
a  man  often  has  a  wife  and  family  whom  he  cannot  be  persuaded  to  leave 
to  the  parish  or  the  C.O.S.,  especially  when,  as  in  the  early  stages,  it  is 
difficult  to  convince  him  he  is  really  ill. 

The  i>ublic  funds  set  apart  are  small  enough  at  present,  but  with  such 
a  record  of  results  so  far  one  hesitates  to  advise  a  connnunity,  by  no 
means  wealthy,  and  already  heavily  burdened  with  expenditure,  to  sub- 
stantially increase  the  vote  for  this  purpose. 

This  is  the  chief  difficulty  found  in  Northampton  at  present  in  con- 
nection with  the  treatment  of  early  cases  of  consumption  at  the  public 
expense,  and  if  the  experience  of  others  under  similar  circumstances  is 
brought  out  in  the  discussion,  which  I  trust  I  may  now  introduce,  I  look 
forward  to  it  with  some  hope  and  much  interest. 


[77ei«   Discimsion  applies  also  to  the  Paper  In/  Dk.  .1.  Hhwauu-Jones, 
page  374}. 

Dh.  t".  KiM.iCK  Ml  I.I.  villi  ([^eicester)  said  that  at  Leicester  tiie  jiractice  of 
jiroviding  liospital  accoininodiUion  for  consumptives  was  begun  four  and  a  liaif 
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years  ago,  and  some  hundreds  oh'  cases  had  been  treated.  At  first  the  Brighton 
system  was  followed,  and  cases  were  kept  in  hospital  for  one  month  only,  the 
object  being  merely  educational.  After  two  years'  experience,  however,  it  was 
decided  that  when  cases  gave  sufficient  promise  of  permanent  benefit  they  should 
be  kept  in  for  two,  three,  and  sometimes  four  months.  It  seemed  a  great  pity 
not  to  make  an  effort  to  save  such  cases. 

From  the  educational  point  of  view  there  was  a  great  advantage  in  treating 
cases  locally  at  the  isolation  hospital  rather  than  sending  them  away  to  a  distant 
sanatorium.  The  effect  of  seeing  the  consumptive  patients  undergoing  the 
open-air  treatment  constituted  an  important  object  lesson  for  the  numerous 
visitors  to  an  isolation  hospital.  It  was  also  a  great  advantage  from  a  financial 
point  of  view  as  it  cost  very  much  less,  all  the  administration  expenses  being 
already  provided  for. 

From  a  curative  point  of  view  the  results  were  encouriiging  if  we  did  not 
expect  too  much.  The  difficulties  were  great,  especially  in  the  case  of  the 
working  classes,  so  many  cases  relapsing  after  they  returned  home.  On  the 
other  hand  some  cases  could  undoubtedly  be  saved. 

Dn.  T.  Morrison  Claytodt  (Gateshead)  said  that  in  Gateshead  voluntary 
notification  had  been  in  force  for  six  or  seven  years,  but  in  view  of  the  decreasing 
numbers  notified  each  year  he  could  not  regard  it  a  success.  They  had  their 
patients  treated  at  Stanhope  sanatorium,  and  in  a  report  of  fifty  patients  treated 
something  like  60  per  cent,  returned  to  work.  Surely  that  prolongation  of  life 
was  worthy  of  all  the  outlay. 

Dr.  Llotd  M.  Bowen-Jones  (Carmarthen)  said  that  he  looked  u])<jn  the  advan- 
tages of  sanatoria  with  only  twenty  beds  more  as  educative  to  the  poor  than  as  a 
curative  measure  for  the  large  number  of  cases  existing.  Patients  considered 
phthisis  due  to  cold,  and  therefore  stopped  up  all  inlets  of  fresh  air,  besides  that 
the  patients  would  be  taught  to  work  in  the  sanatorium  so  .as  to  be  able  ta 
resume  their  ordinary  occupation  when  they  returned. 

Voluntary  notification  was  not  found  of  any  use  as  no  cases  were  notified. 

Dr.  J.  SpoTTiswooDE  Cameron  (Leeds)  said  Leeds  had  had  notification 
( voluntary)  for  some  eight  years.  The  number  of  notifications  received  had 
steadily  increased  until  it  now  nearly  equalled  the  deaths  recorded.  Special 
instructions  had  been  issued  to  the  inspectors  who  visited  the  house  not  to 
harass  the  patient  or  his  friends.  Though  disinfection  from  time  to  time  was 
advised,  it  was  not  insisted  upon  against  the  wish  of  the  relatives.  The 
neighbours  were  not  told  that  they  must  avoid  the  house,  and  the  ])atieut  was 
not  prosecuted  if  he  took  a  cab. 

There  were  two  voluntary  hospitals,  one  outside  the  town  tor  the  milder  or 
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earlier  cases  where  there  was  the  greater  hope  of  permanent  recovery,  and  one  in 
the  town  where  the  less  hopeful  eases  could  be  isolated.  In  crowded  houses  it 
was  a  great  advantage  to  be  able  to  remove,  even  for  a  time,  and  train  in  methods 
of  safeguarding  others,  such  advanced  cases.  If  they  improved  they  might  be 
transferred  to  the  outside  sanatorium.  Paper  spittoons  were  provided  for  the 
use  of  patients  remaining  at  home,  and  they  were  instructed  as  to  their  use,  as 
well  as  in  regard  to  other  precautionary  methods.  He  regretted  that  the  Local 
Government  Board  still  so  far  distrusted  the  discretion  of  medical  officers  of 
healtli  and  their  authorities  as  to  refuse  to  allow  compulsory  notihcation  without 
the  "  ifs  and  buts  "  inserted  into  the  Sheffield  clause. 

Aldehman'  Flowers  (Newcastle)  said  that  there  was  a  difficulty  in  notifica- 
tion for  fear  of  the  sufferer  being  boycotted  by  his  fellow-«orkmen ;  he 
considered  four  weeks  too  short  a  test,  but  that  thirteen  weeks  was  long 
enough  to  test  the  cases  in  a  sanatorium.  He  referred  to  the  success  of  the 
work  done  at  Barrasford,  Northumberland,  and  to  the  fact  that  the  Newcastle- 
upon-Tyne  Corporation  had  agreed  to  take  twenty  beds  at  the  rate  of  ^10(> 
per  annum ;  he  considered  it  cheaper  to  contribute  i?i'.Oui  i  per  annum  for 
twenty  beds  than  to  build  a  municipal  sanatorium. 

Alukrmax  Tiidm.vs  also  took  part  in  the  discussion. 
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INFANT    MORTALITY 
AND   PARLIAMENTARY  LEGISLATION. 

By     Lieut. -Col.      ROBERT      CALD'WEBIL,,      F.R.C.S., 
D.R.H..     R.A.lVr.O.. 

Specialist  Sanitary   Officer,    Western  Area,   Sontliern    Command. 

(member.) 


AS,  in  spite  of  all  that  has  been  clone,  said,  and  written,  the  problem 
l\,  of  infant  mortality  remains  one  of  ever  pressing  importance,  I 
thought  tliat  an  effort  to  forecast  the  probable  effect  of  certain  Parlia- 
mentary legislation  on  the  evil  in  question  might  be  of  interest,  and  affonl 
ground  for  useful  discussion. 

I  need  scarcely  say  that  I  am  not  concerned  with  the  polic}'  of  the 
Government,  except  in  so  far  as  the  present  question  is  involved,  and 
I  hope  to  confine  my  remarks  to  such  issues  as  bear  directly  on  this 
branch  of  sanitary  science.  With  all  deference  to  others,  I  would 
venture  the  opinion  that  there  is  a  natural  tendency  among  members 
of  the  medical  profession  to  limit  their  attention  to  the  more  immediate 
and  apparent  causes  of  infant  mortality,  such,  for  instance,  as  improper 
feeding  and  maternal  neglect,  and  to  lose  siglit  of  the  fact  that  the 
apparent  cause  is  commonly  an  offshoot  of  that  growth  of  sanitary  evil 
of  which  the  roots  he  buried,  and  therefore  hidden,  deep  down  in  oui 
national  existence;  but  I  think  that  the  doctor  might,  without  in  the 
least  stepping  beyond  his  legitimate  functions,  try  to  ascertain  something 
of  the  part  played  by  economic  conditions  in  bringing  about  results  witli 
which  we  are  all,  to  a  greater  or  less  extent,  familiar. 

Among  the  causes  which  lie  nearest  to  the  roots  of  the  mischief,  and 
which  are,  therefore,  among  the  most  comprehensive,  food  and  the  dwelling 
are  pre-eminently  likely  to  command  attention,  and  it  is  towards  tiie 
alleviation  of  these  causes  that  the  Parliamentary  legislation,  to  which 
I  propose  to  invite  your  attention,  is  largely  directed.  By  way  of  bringing 
the  discussion  within  reasonable  limits,  I  propose  to  limit  the  term  food  to 
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milk  only,  and  to  omit  any  discussion  regarding  those  proprietary  articles 
which  flood  the  market,  and  the  alleged  results  of  which  are  pictorially 
displayed  throughout  the  country. 

It  is  a  matter  of  common  knowledge  that  milk  farms  in  general  ai-e 
far  removed  from  that  standard  of  cleanliness  which  jmblic  health  de- 
mands. Doubtless  some  defects  are  easily  removable;  for  instance,  it 
should  be  criminal  to  employ  as  milkers  persons  who  act  as  though 
cleanliness  were  an  absurd  and  vexatious  superfluity,  and  who  consider  it 
necessary  to  spit  in  their  hands  as  a  prcliminaiy  to  milking.  Other 
defects  present  greater  difficulty ;  these  are  generally  of  a  structural 
nature  and  cannot  be  remedied  without  expense,  and  herein  lies  the  crux 
of  the  question.  A  formidable  barrier  to  improvement  has  been  found  in 
the  fact  that  farmers  being  in  great  measure  yearly  tenants,  and  being  in 
consequence  )>ractically  dependent  on  tlie  goodwill  of  the  landlord,  and 
having  in  the  past  no  regular  claim  to  compensation  for  improvements,  the 
risk  of  i)ecuniarv  loss  without  corresponding  profit  would  not  be  readily 
incurred. 

The  pecuniary  disadvantage  at  which  the  yeai'ly  tenant  is  placed  seems 
too  plain  to  need  detailed  discussion,  yet,  strange  to  say,  it  has  not 
attracted  the  attention  from  sanitarians  which  its  importance  demands, 
and  this  absence  of  attention  is  a  most  regrettable  fact,  it  being  quite  fair 
to  assume  that  insecurity  of  tenm-e  must  induce  a  desire,  possibly  blame- 
worthy, but  none  the  less  natural,  to  secure,  while  the  opportunity  lasts, 
as  large  a  profit  as  possible,  by  producing  milk  under  the  cheapest  con- 
ditions obtainable,  and  regardless  of  the  possible  consequences  to  the 
health  of  consumei-s. 

Much  has  been  written  and  much  lias  been  said  about  the  conditions  of 
the  ideal  dairy  farm,  and  yet  the  stubboni  fact  remains  that  the  eloquence 
poured  forth  at  hundreds  of  meetings  of  learned  societies  has  never  yet 
fired  the  tenant  farmer  with  an  ambition  to  risk  the  pecuniaiy  ruin  of 
himself  and  his  family  in  the  interests  of  public  liealth,  and  incidentally  in 
those  of  his  landlord,  to  whom,  of  course,  improvements  would  ultimately 
revert. 

Let  us  now  try  and  form  some  idea  of  the  effect  that  recent  enact- 
ments may  reasonably  be  expectetl  to  exercise  on  the  difficulties  I  have 
named. 

The  enactments  to  whidi  1  refer  are,  first,  Lord  Carrington's  Agri- 
cultural Holdings  Act  of  11>0(),  and,  secondly,  the  Snuill  Holdings  and 
Allotments  Act,  which  was  recently  passeil  into  law.  It  is  impossible 
to  enter  into  details,  but,  briefly  stated,  the  object  of  the  first  of  these 
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measures  is  to  insure  to  the  tenant  compensation  for  repairs  to  farm 
buildings,  and  for  losses  incurred  through  disturbance  without  just  and 
sufficient  cause ;  and  the  second  effects  security  of  tenure  as  long  as  rent 
is  paid  and  certain  reasonable  conditions  complied  with.  The  effect  of 
those  measures  cannot  be  foretold,  but  in  the  meantime  it  clearly  comes 
within  our  province  to  watch  for  results,  as  it  needs  no  great  effort  of 
reasoning  to  see  that  granted  compensation  for  improvements,  and  security 
of  tenure,  local  authorities  can  enforce  sanitary  regulations  which,  up  to 
the  present,  have  been  largely  a  dead  letter,  and  we  can  therefore  enter- 
tain a  reasonable  hope  that  Dairy  and  Milkshops  Orders  may  ultimately 
be  worth  considerably  more  than  the  paper  on  which  they  were  drafted. 
I  cannot  refrain  from  observing  that  if  the  owner  of  the  land  was  legally 
compelled  to  bear  a  due  share  of  responsibility,  the  weight  of  which  rests 
on  the  tenant,  the  reformer's  dream  in  the  shape  of  model  dairy  farms, 
with  resulting  benefit  in  the  shape  of  a  diminution  in  infant  mortality, 
might  have  been  realised  long  ago. 

I  am  now  going  to  make  what  may  be  considered  a  very  heterodo.x 
assertion,  and  one,  moreover,  which  appears  to  be  a  direct  contradiction  of 
a  good  deal  that  I  have  already  said.  To  put  the  matter  in  as  few  words 
as  possible,  I  very  much  question  whether,  in  spite  of  its  far  reaching 
nature,  the  influence  assigned  to  a  pure  source  for  milk  has  not  been 
greatly  exaggerated  as  regards  high  rates  of  infant  mortality.  One  farm 
may,  and  commonly  does,  supply  several  shops,  or,  in  the  case  of  large 
concerns,  many  farms  may  supply  one  central  depot.  Each  shop  or  depot 
supplies  many  customers,  so  that  the  persons  who  obtain  milk  from  the 
same  source  may  occupy  almost  every  rung  of  the  social  ladder.  If  the 
source  approximately  affects  all  alike,  how  are  we  to  account  for  certain 
remarkable  differences  in  the  incidence  of  infant  mortality.  For  instance, 
the  Parliamentary  Secretary  to  the  Local  Government  Board  recently 
stated  in  public  that  in  1904  the  infant  mortality  in  St.  Mary's,  Birmingham, 
was  331  per  1,000  births,  while  at  Bournville,  quite  close,  it  was  65  per 
1,000  births.  Prof.  Glaister  of  Glasgow  has  pointed  out  that  in  1901  the 
average  infant  mortality  for  Lancashire,  Northumberland  and  Durham,  all 
colliery  and  manufacturing  districts,  was  197  per  1,000  males  born,  and 
163  for  females,  while  Rutland,  Wilts  and  Dorset,  all  agricultural 
counties,  the  average  mortality  for  the  same  year  was  102  per  1,000  for 
males  and  88  for  females  ;  he  also  stated  that  in  Scotland  in  1900  in  the 
principal  town  districts  the  rate  for  both  sexes  was  146"9  per  1,000,  in 
mainland  rural  districts  it  was  94'5  per  1,000,  and  in  insular  rural  districts 
it  was  75  per  1,000.     The  report  for  1906  of   the  :\Iedical  Officer  of  the 
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London  County  Council  reveals  an  infant  death-rate  of  94  per  1,000  in 
Hampstead  and  167  per  1,000  in  Stepney. 

Major  R.  J.  Blackham,  K.A.M C,  in  a  paper  which  he  recently  read 
before  the  Institute,*  showed  that  for  the  decennium  iSii?  to  1906  the 
average  infant  mortality  among  the  married  families  of  II. M.  Troops  at 
Devonport  was  43-09  per  1,000  births  as  contrasted  with  134-6  per  1,000 
in  the  civil  population  of  the  same  town  ;  and  there  is  every  reason  to 
believe  that  the  milk  ^^•as  largely  obtained  by  both  classes  from  identical 
sources.  Dr.  Koutley,  M.O.H.,  Aldershot,  has  set  forth  some  highly 
interesting  figures  pointing  in  the  same  direction  as  the  above ;  these 
figures  are  as  follows:  during  the  quinquennium,  1902-1900,  there  were 
62  deaths  from  diarrhoeal  diseases  among  infants  in  the  town  of  Aldershot. 
and  17  from  the  same  cause  in  the  camp.  The  births  in  the  two  districts 
iluring  this  period  were  in  the  proportion  of  4  to  3,  viz. :  2,800  in  the 
town,  and  2,092  in  the  camp.  Dr.  l^outley  also  stated  that  the  original 
source  of  milk  supply  was  common  to  both  districts  ;  ''  the  milk  vendors  in 
the  town  sujtplying  both  districts  in  their  entirety." 

I  will  not  weary  you  further  by  piling  uj)  figures,  let  it  suffice  to  say 
that  differences  in  recorded  rates  of  infant  mortality  arc  sufficiently  striking 
to  excite  our  interest  regarding  influences,  besides  those  of  food,  which 
are  certainly  at  work.  I  do  not  wish  to  be  misunderstood  ;  I  have  no 
intention  to  minimise  the  importance  of  a  pure  milk  supply,  but  I  am 
anxious  to  assign  its  approximate  value  to  each  factor  in  the  problem 
which  we  are  now  trying  to  solve. 

Doubtless  the  causes  which  bring  out  the  difference  to  wliich  reference 
lias  just  been  made  are  sufficiently  numerous,  and  so  far  interdependent 
as  to  render  it  impossible  to  completely  disentangle  one  from  the  other, 
but  among  all  these  causes,  whatever  they  may  be,  a  position  of  supreme 
importance  is  occupied  by  the  dwelling,  including,  of  course,  all  the 
subsidiary  factors  comprised  therein,  such  as  drink,  vice,  filth  and  the 
greater  jmrt  of  that  catalogue  of  abominations  which  seem  to  be  naturally 
associated  with  the  submerged  population  of  our  great  cities. 

How  will  such  conditions  be  affected  by  Parliamentary  legislation? 
I  think  that  possibly  I  may  save  time  and  illustrate  my  meaning  by 
an  example.  In  a  large  manufacturing  town,  where  I  was  recently 
statiimed,  which  |)0ssesses  the  unen\iable  notoriety  of  an  ai>i)alliiig  rate  of 
infant  mortality,  and  where  the  homes  of  the  artizan  class,  taken  as  a 
whole,  are  an    excellent   representation   of   the  most  sickening  forms  of 

•  ••InfHiil  MorlHlity,"  Vol.  .X.WIII.,  p.  209. 
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bestial  squalor  which  it  is  possible  for  the  human  mind  to  conceive,  the 
ground  rents  are  drawn  by  two  of  the  wealthiest  landowners  in  the  United 
Kingdom.  As  leases  have  fallen  in,  it  has  been  found  that  the  land  has 
progressively  increased  in  value,  this  value  being  naturally  due  to  the 
enterprise  of  capitalists  and  to  the  skill  and  industry  of  labourers,  and  it 
represents  at  present  a  colossal  fortune ;  yet  every  farthing  of  this 
increase  passes  into  the  pockets  of  private  individuals  and  not  one  farthing 
is  retained  by  those  who  made  it.  Putting  aside  the  fantastic  doctrines 
which  emanate  from  the  distorted  intellects  of  Socialist  agitators,  we 
may  reasonably  ask  ourselves  the  question  whether  it  is  consistent  with 
the  interests  of  national  well  being  that  some  part  of  the  wealth  to  which  I 
have  referred  should  not  be  retained  for  the  physical  betterment  of  those 
to  whose  exertions  it  is  due,  and  it  is  with  the  object  of  effecting  such 
retention  (judging  by  the  public  utterances  of  responsible  persons )  that 
the  Land  Valuation  Bills  for  England  and  Scotland  have  been  fi-amed. 
Omitting  details,  the  general  principle  of  the  Bills  is  to  ascertain  the  true 
value  of  the  land  and  to  make  such  valuation  a  basis  for  future  taxation  r 
the  results  being  applied  to  housing  and  other  reforms,  as  to  the  necessity 
for  which  all  parties  are  agreed.  To  effect  these  reforms  money  is 
necessary,  and  as  it  seems  unlikely  that  much  more  can  be  extracted  in 
the  way  of  rates  from  the  poor,  and  from  men  of  moderate  incomes,  it  is 
proposed  to  place  the  burden  on  the  shoulders  of  the  owner  of  the  land 
as  well  as  on  those  of  the  occupier.  As  we  are  fortunately  not  assembled 
for  political  purposes,  we  need  not  in  the  least  concern  om-selves  as  to 
whether  His  Majesty's  Ministers  are  or  are  not  deserving  of  those  flowers 
of  speech  so  liberally  bestrewn  on  them,  but  one  fact  remains  unassailable, 
that  the  measures  in  question  afford  a  reasonably  hopeful  prospect  of 
dealing  satisfactorih-  with  those  social  conditions  of  which  infant  mortality 
forms  an  integral  part. 

It  would  be  a  matter  of  deep  regret  to  me  if  I  were  to  utter  one 
disrespectful  woi'd  concerning  the  work  of  ministers  of  religion,  health 
visitors,  and  genuine  j>hilanthropists,  but  I  cannot  but  feel  that  efforts 
in  the  direction  of  advice  are  in  a  great  measure  useless  in  the  case  of  the 
inhabitants  of  such  slums  as  are  found  in  the  north  of  England,  and  in 
fact  in  our  large  centres  of  population  generally.  Lady  visitors  unquestion- 
ably do  splendid  work,  but  it  appears  likely  that  it  is  mainly  limited 
to  those  who  are  sufficiently  hopeful  to  appreciate  advice,  and  sufficiently 
well  provided  with  worldly  goods  to  be  able  to  act  on  it.  What  is  the  use 
of  advice  to  a  family  occupying  a  room  which  serves  as  sitting  room, 
sleeping  i-oom,  kitchen,  larder,  nursery,  and  maternity  ward,  with  possibly 
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a  filtln-  privy  hidden  in  the  back  yard ;  and  what  is  the  use  of  preaching 
decency  and  self  respect,  both  factors  in  tlie  problem,  when  the  sexes  are 
huddled  together  with  a  promiscuosity  which  might  shock  the  instinctive 
modesty  of  a  primeval  savage ;  and  what  is  the  use  of  pointing  out  the 
evils  of  the  public-house  when,  as  I  heard  recently  stated,  the  public- 
house  is  more  sanitary  than  the  home  ?  Advice  under  such  circumstances 
is  not  only  useless,  it  is  an  insult.  We  all,  probably,  know  the  story  in 
"  Oliver  Twist "  of  the  starving  pauper  who  was  relieved  with  a  half-pint 
of  oatmeal  anil  a  pound  of  potatoes.  "  Great  heart,"  said  the  ungrateful 
ruffian,  "  what's  the  use  of  this  to  me,  you  might  as  well  give  me  a  pair  of 
green  spectacles." 

Whether  you  agree  with  me  or  not  as  to  the  probable  effect  of  land 
valuation,  and  subsequent  taxation  of  ground  rents,  on  infant  mortality, 
I  think  you  will  find  that  the  measure  in  question  is  worthy  of  your 
careful  attention,  and  to  philanthropists  in  particular  it  offers  exceptional 
interest.  To  two  points  in  particular  I  invite  your  attention,  one  is 
that  infant  mortality  and  overcrowding  go  hand  in  hand,  and  the  othei' 
is  that  high  ground  rents  are  a  direct  incentive  to  the  owner  of  slum 
property  to  cram  the  highest  possible  number  of  what  I  would  call  paying 
units  into  the  smallest  possible  space.  It  is  likewise  most  important  to 
observe  that  as  all  buildings  revert  to  the  ground  landlord  on  the 
conclusion  of  the  lease,  a  direct  premium  exists  on  the  worst  forms  of 
jerry  building. 

1  fear  that  iu  ventui"ing  to  discuss  a  subject  that  has  unfortunately, 
but,  I  presume,  unavoidably,  been  thrown  into  the  cock-pit  of  party 
politics,  I  have  trodden  on  delicate  or  even  dangerous  ground ;  but  on 
the  other  hand  1  feel  confident  that  men  whose  caUing  is  essentially  one 
of  facts,  not  fancies,  are  eminently  qualified  to  judge  dispassionately 
of  measures  whicii,  in  their  influence  on  the  physical  well  being  of  the 
people,  are  intimately  associated  with  the  honour  and  integrity  of  our 
Empire. 
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IN  the  whole  range  of  modern  scientific  medicine  there  is  no  subject  of 
deeper  interest  to  the  physician  than  the  relation  of  the  parasitic 
protozoa  to  disease,  but  the  complexity  of  the  subject,  and  the  rapidity 
with  which  important  results  have  been  published  by  observers  of  estab- 
lished reputation,  render  the  presentation  of  an  adequate  and  up-to-date 
summary  of  even  a  small  portion  of  the  accepted  facts  of  recent  medical 
protozoology  a  task  of  considerable  difficulty. 

Firstly,  it  is  essential  to  briefly  define  what  we  mean  by  protozoa. 

In  the  words  of  Sir  Eay  Lankester,  "the  protozoon  individual  is  a 
single  corpuscle  of  protoplasm  varying  in  size  v.-hen  adult  from  less  than 
one-thousandth  part  of  an  inch  in  diameter  (some  sporozoa  and  flagellata) 
up  to  the  diameter  of  an  inch  (nummulitesj,  and  even  much  larger  size  in 
the  Plasmodia  of  mycetozoa." 

The  term  protozoa  originated  as  a  translation  of  the  German  word 
Urthiere,  and  the  members  of  the  group  are  definitely  distinguished  from 
all  the  rest  of  the  animal  kingdom,  being  "essentially  unicellular  animals." 

Minchin  points  out  that  growth  and  reproduction  by  fission  may  in 
these  little  creatures  continue  for  many  generations,  but  sooner  or  later 
their  true  animal  character  is  demonstrated  by  the  introduction  of  a 
process  of  sexual  union  into  their  life-cycle.  The  biological  import  of  this 
process  is  not  clear,  but  in  some  cases  it  is  certain  that  it  frequently  pro- 
duces a  rejuvenescence  of  organisms  which  have  become  effete  and  feeble 
by  a  prolonged  vegetative  existence. 

The  sexual  process  may  intervene  at  any  period  of  the  life-cycle,  and 
may  either  precede  or  follow  rapid  reproduction  by  fission  ;  and  conjugation, 
though  generally  associated  with  reproduction,  may  occur  independently 
of  it.  True  conjugation  in  protozoa  consists  of  the  fusion  of  the  nuclear 
substance  from  two  individuals.'^ 

'^  A  list  of  references  is  given  on  page  408. 
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The  individuals  who  go  through  this  process  are  called  gametes,  and  if 
the  union  extends  to  the  fusion  of  the  whole  bo<lies  of  the  organism  the 
resulting  individual  is  called  a  zygote. 

The  gametes  may  be  similar  in  all  respects,  or  may  be  differentiated 
into  microgametes,  regarded  as  males,  which  are  smaller  and  more  motile, 
and  macrogametes,  regarded  as  females,  which  are  more  bulky,  often  full 
of  reserve  material,  and  less,  or  not  at  all,  motile." 

In  some  cases  not  only  are  the  conjugating  indi%nduals  different  from 
one  another,  but  the  individuals  of  the  generation  from  which  the  gametes 
arise  may  be  different  from  ordinary  individuals  of  the  same  species. 

The  mother-cells  of  the  gametes  are  then  distinguished  as  gametocytes, 
and  styled  macrogametocytes  or  microgametocytes  according  to  the  variety 
of  gamete  to  which  they  are  the  precursor. 

I  must  beg  you  to  remember  these  terms  if  they  are  not  already 
familiar  to  you,  as  they  recur  in  describing  the  development  of  different 
families  of  tiie  organisms. 

Ray  Lankestei""  gives  an  elaborate  classification  of  protozoa,  but  the 
arrangement  best  suited  to  the  purpose  of  this  paper  is  that  of  Butschli, 
who  divides  them  into  the  following  four  classes,  arranged  in  the  ascending 
scale  of  animal  development : — 

1.  Sarcodinia  (or  Rhizopodia),  comjirising  those  forms  having  the 
general  characteristics  of  Amoebre  ; 

2.  Mastigophora  or  Flagellata,  i.e.,  forms  having  a  new  flagella : 

3.  Infusoria  or  cilitia,  being  those  organisms  having  an  elaborate 
arrangement  of  cilia  or  flagella  ; 

4.  Sporozoa,  viz.,  those  forms  of  protozoa  which  are  rarely  auKrboid 
and  multiply  by  a  form  of  sporulation."'' 

As  it  is  obviously  impossible,  in  the  space  at  my  disposal,  to  consider, 
however  briefly,  all  the  protozoa  concerned  in  the  production  of  disease,  I 
propose  to  confine  my  remarks  to  six  diseases  of  special  interest  to  the 
medical  officer  of  health  :  ( 1  )  amcebic  dysentery  :  (  2  )  trypanosomiasis  ; 
(3)  syphilis;  (4)kalaaEar;  (o)  malaria;  ( (5 )  piroplasmosis. 

It  may  be  objected  by  some  that  these  diseases  with  one  exception 
are  maladies  ])eculiar  to  tropical  countries,  and  that  they  are  therefore  of 
com))aratively  small  interest  to  practitionei's  in  this  country. 

I  would  meet  this  objection  by  pointing  out  that  "so  widespread  is  our 
empire,  so  intimately  connected  are  we  with  countries  of  different,  and  for 
the  most  part  warmer,  climates  than  our  own,  that  there  is  scarcely  a 
family  in  these  islands  that  has  not  some  relative  who  occasionally  returns 
to  liis  native  place  from  abroad.     In  many  instances  the  tropical  resident 
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is  sent  home  on  sick  leave  or  to  recoup  after  a  long  spell  in  a  trying 
climate.  He  may  be  suffering  from  actual  illness  on  landing,  but  it  is  not 
uncommon  for  a  tropical  resident  whilst  at  home  to  develop  some  latent 
illness,  such  as  malaria,  liver  ailments,  or  dysentery."* 

It  comes  about,  therefore,  that  medical  men  in  the  most  remote  corner 
of  Dartmoor,  or  some  obscure  village  on  the  rocky  coast  of  Cornwall  may 
find  themselves  face  to  face  with  tropical  ailments  with  whose  very  name 
the}'  may  be  unfamiliar.'' 

A  short  account  of  some  of  the  more  common  protozoal  diseases  may 
therefore  be  not  only  interesting,  but  useful  to  medical  men,  especially 
those  in  practice  in  one  of  the  most  important  ports  of  Great  Britain. 

The  fii'st  disease  to  claim  our  attention  is  dysentery,  a  condition  which 
recent  research  has  taught  us  is  not  one  malady,  but  at  least  two  distinct 
diseases.  One  variety  due  to  bacilli  of  very  varying  characters,  and, 
therefore,  of  no  present  interest  to  us,  and  another  caused  by  a  protozoon 
and  called — 

Am(ebic  Dvsexteky. 

The  organism  which  induces  amoebic  dysentery  belongs  to  the  rhizo- 
podia  or  lowest  class  of  protozoon,  and  proceeding  on  zoological  lines  from 
the  lowest  form  of  development  to  the  highest,  it  comes  first  on  our  list  of 
diseases. 

In  examining  the  fauna  of  the  intestine  of  man  it  must  first  be  clearly 
understood  that  a  great  variety  of  amoeboid  organisms  flourish  in  this 
human  jungle,  some  of  which  are  true  amoeba,  whereas  otiiers  are  merely 
amoeboid  stages  in  the  development  of  various  Infusoria,  such  as  Tricho- 
monas and  Lamblia,  hereafter  referred  to. 

True  amoebae  are  divided  into  two  groups :  (a)  thecamoebse,  or  those 
provided  with  a  hard  envelope  or  shell ;  and  (?<)  gymnamoebas,  or  those 
consisting  merely  of  homogeneous  protoplasm.  The  members  of  the  first 
group  are  not  concerned  in  disease,  but  two  individuals  of  the  second 
group  are  of  great  interest  to  the  physician. 

One  of  these,  the  Amoeba  coli,  which  has  been  renamed  by  Schaudinn 
the  Entam(eha  coli,  is  a  harmless  parasite,  whereas  the  second,  which  he 
styles  the  Entamwha  Idslohjtica,  is  one  of  the  most  lethal  of  pathogenic 
protozoa. 

The  life-history  of  these  simple  forms  of  animal  life  is  very  compli- 
cated, and  we  owe  our  present  knowledge  of  its  intricate  details  to  the 
industry  and  genius  of  Schaudinn,  whose  untimely  death  all  interested  in 
the  subject  of  protozoology  must  deplore. 

Schaudinn's  work  has  been  carefully  studied  by  Mc\Yeeney,  who  has 
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conferred  a  boon  on  all  interested  in  the  subject  by  summarising  the 
abstruse  scientific  German  of  Schaudinn's  articles  in  a  brilliant  paper  read 
before  the  Epidemiological  Society  in  January,  lilO.").'' 

Schaudinn  describes  the  Entama>ba  as  a  shapeless  mass  of  protoplasm, 
with  a  large  nucleus,  but  not  showing  any  of  the  differentiation  into 
clear  ecto-  and  granular  endoplasm  which  marks  the  pathogenic  form. 

He  found  the  parasite  in  the  excreta  of  about  half  the  persons  which 
he  examined,  and  Schuberg  afterwards  demonstrated  the  fact  that  as  the 
organism  dwells  in  the  upper  regions  of  the  colon,  by  hurrying  the  onward 
passage  of  the  freces  the  protozoon  could  nearly  always  be  found  in  the 
tlejecta  of  healthy  individuals. 

The  Entamoeba  has  two  well-marked  methods  of  reproduction,  one 
merely  vegetative  and  the  other  clearly  sexual  in  type. 

The  asexual  form  consists  in  simple  segmentation  of  the  nucleus  into 
eight  parts,  which  surround  themselves  with  protoplasm  and  separate  into 
"  a  characteristic  brood  "  of  young  amccba'. 

In  the  sexual  cycle  of  reproduction  the  organism  comes  to  rest,  con- 
tracts, and  "surrounds  itself  with  a  gehrtinons  coat  which  becomes  the 
cyst  wall."'' 

The  nuclei,  after  undergoing  reconstruction,  divide,  copulate,  and  then 
divide  again,  so  tiiat  the  parent  nuclei  eventually  form  eight  young 
ama>ba;  which  are  enclosed  within  the  cyst-wall,  and  like  the  cysticercus 
of  the  tape-worm  cannot  start  in  life  on  their  own  account  until  the  cyst 
has  been  taken  into  the  stomach  of  a  new  host  and  the  gelatinous  cyst- 
wall  dissolved  by  the  intestinal  juices. 

The  Eutamii'ba  histolytica,  as  the  Amwba  diisenteriv  is  called  by 
Schaudinn,  differs  widely  in  appearance  anrl  mode  of  production  from  the 
non-pathogenic  type  of  organism. 

It  has  a  clear  tough  ectoplasm  and  an  ill-defined  nucleus,  and  Schau- 
dinn considers  that  this  tough  outer  layer  enables  the  parasite  to  force  its 
way  between  the  epitiielial  cells  of  the  intestinal  mucous  membrane  into 
the  deeper  layers  and  snbmucosa,  where  it  undergoes  development,  destroys 
the  tissue,  and  thus  forms  the  ulcers  characteristic  of  dysentery. 

In  support  of  this  view  he  states  that  he  has  actually  observed  the 
protozoa  forcing  their  way  between  the  cells  in  the  freshly-excised  bowel 
of  a  cat  which  had  died  of  amoebic  dysentery. 

Entanid'hu  liislolytica  in  its  asexual  form  multiplies  by  simple  fission  or 
forms  new  amoeba;  by  budding ;  "  the  characteristic  brood  formation  "  of 
the  non-pathogenic  organism  docs  not  occur.'' 

The  cystic  stage  is  also  produced  in  a  different  way,  and  it  is  of  special 
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interest  to  note  tliat  it  is  not  foi-meil  till  tlie  patient  is  beginning  to 
recover  from  his  attack  and  the  stools  are  becoming  solid,  a  fact  which  is 
of  the  utmost  importance  in  framing  preventive  measures  against  the 
disease. 

The  protozoon  throws  out  from  its  surface  a  series  of  little  knobs, 
about  three  microns  in  diameter,  each  containing  a  particle  of  chromatin. 
These  knobs  break  off  and,  having  developed  a  firm  capsule,  ultimatelv 
become  hard,  opaque  little  bodies  called,  for  want  of  a  better  name, 
"spores." 

These  bodies  are  expelled  in  the  fteces,  and  on  being  taken  into  the 
intestinal  tract  infect  a  new  host. 

An  experiment  of  Schaudinn's  seems  to  prove  this  conclusively.  He 
allowed  some  of  the  ftcces  from  a  case  of  undoubted  tropical  dysentery 
to  dry  in  air,  and  assured  himself  by  careful  microscopy  that  it  contained 
nothing  resembling  the  cysts  of  Eiitamaba  coli,  but  only  the  "spores"  of 
Entainwba  histolylica. 

He  took  the  material  from  the  slides  actually  examined,  and  having 
made  it  into  an  emulsion  with  water  gave  it  in  food  to  a  healthy  young 
cat,  whose  fteces  had  been  proved  to  be  free  from  dysentery  organisms. 
In  three  days  the  cat  passed  stools  containing  typical  Entammba  histolytica, 
and  it  died  of  dysentery  on  the  fourth  day. 

The  autopsy  showed  typical  dysenteric  ulceration  of  the  colon  with 
entamcebse  "  in  all  stages  of  penetration  of  the  intestinal  wall." 

Schaudinn  gave  large  quantities  of  f»cal  matter  from  this  case  to 
another  cat  but  the  animal  remained  healthy,  showing  that  the  amoeboid 
form  of  the  organism  is  innocuous. 

He  then  administered  a  little  of  the  dried-up  fteces  containing  some  of 
the  spore-like  bodies  from  the  tropical  dysenteiy  case,  and  the  animal, 
which  was  larger  and  stronger  than  the  first  cat,  developed  dysentery  in 
due  course  and  died  in  a  fortnight. 

It  is,  therefore,  to  the  spores  of  Entatnuba  histolytica  contained  in  dust 
and  water  that  we  must  look  for  the  cause  of  the  propagation  of  amoebic 
dysentery,  and  this  discovery  of  Schaudinn's  is  of  enormous  practical 
value  to  the  physician,  as  it  emphasises  the  necessity  for  complete  segrega- 
tion of  the  sick  and  convalescent  from  the  healthy,  and  the  adoption  of 
every  possible  precaution  to  prevent  the  contamination  of  water  and  food 
by  these  long-lived  and  lethal  cysts  of  the  protozoon  of  dysentery. 

Before  leaving  the  subject  of  dysentery  I  would  especially  ask  you 
to  never  make  a  diagnosis  of  dysentery  from  the  mere  macroscopic  appear- 
ance of  the  stools. 
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In  an  article  on  tropical  dysentery  published  in  the  Lancet  two  years 
ago  I  said  that  "the  stools  of  all  patients  suffering  from  intestinal  flux 
should  be  subjected  to  a  microscopical  examination,"  and  declared  that  my 
chief  object  in  writing  the  paper  was  to  call  attention  to  the  fact  that  the 
character  of  the  stools  alone  is  not  to  be  considered  as  a  test  of  the 
absence,  or  presence  of  dysentery. 

This  view  has  been  supported  by  Cantlie  who  writes :  "  Because  a 
patient  has  resided  in  the  tropics,  one  is  apt  to  forget  that  there  are 
other  causes  of  loose  motions,  and  mucus  in  the  f;vces  with,  or  without, 
blood." 

"Of  these  the  more  common  are  intestinal  parasites,  which  are  so 
frequently  met  with  in  the  fjeces  of  tropical  residents  that  medical  men 
in  Britain  would  do  well  to  submit  the  stools  of  all  cases  of  patients 
coming  under  their  care  who  present  symptoms  of  intestinal  flux,  to  a 
pathologist."* 

In  women  the  pelvic  organs  ought  to  l)e  examined  in  all  cases  of 
intestinal  flux.  Cantlie  says  he  " '  cured '  instantly  several  cases  of 
so-called  chronic  dysentery  and  sprue,  and  the  passing  of  intestinal 
mucous  casts  by  replacing  a  retrovcrted  or  retroflected  uterus  and  insert- 
ing a  ring-support.  In  other  cases  left  pelvic  adhesions  of  the  uterus  and 
left  ovarian  trouble  ( from  the  fact  that  they  involve  the  rectum  or 
sigmoid  flexure)  set  up  intestinal  troubles,  which  when  the  cause  is 
removed  the  so-called  dysentery  or  chronic  diarrhoea  disappears." 

"  What  is  called  chronic  d\sentery,  but  in  reality  is  simple  diarrhoea,  is 
a  common  feature  of  hepatic  disease  in  patients  returned  from  the  tropics. 
All  too  freiiuently  the  simple  morning  diarrhoea  of  the  tropics  is  due  to 
hepatic  derangements  set  up  by  alcohol,  a  fact  that  is  apt  to  be  overlooked 
because  the  patient  is  home  from  the  tropics,  and  the  ailment  is  looked 
upon  as  •'  climatic  "  when  the  cause  is  frequently  whisky."* 

In  long-standing  cases  of  this  nature  the  condition  of  the  liver  will 
help  in  the  diagnosis,  and  if,  in  addition  to  morning  diarrha-a  and  hepatic 
atrophy  or  hyperplasia,  there  is  albumen  in  the  urine,  associated  with 
liepatic  tenderness  on  palpation,  the  part  played  by  alcohol  should  not  be 
difficult  to  arrive  at.* 

Tropical  dysentery  as  met  with  in  Britain  is,  I  consider,  invariably 
of  the  ama-bic  type,  and,  as  I  have  pointed  out  elsewhere,  I  regard 
ipecacuanha  as  a  specific  in  its  treatment. 

As  a  point  of  practical  interest  in  the  laboratory  I  may  remind  you 
that  amoebiu  can  only  be  found  in  the  stools  within  twelve  hours  after 
being  passed,  as  after  that  interval   they  begin  to  break  up.     They  are 
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found  most  readily  in  the  smaller  ])ieces  of  mucus.  The  organisms  dis- 
integrate with  heat  so  the  films  cannot  be  fixed  in  the  Bunsen  flame. 
They  should  be  dried  in  air  and  then  placed  for  five  minutes  in  Gulland's 
fixing  solution,  which  is  made  up  as  follows : — 

Absolute  alcohol  ...         ...         ...  25  cc. 

Pure  ether  ...  ..  ...         ...  25  cc. 

Solution  of  corrosive  sublimate  in 

Alcohol  (strength  2  grammes  in  10  cc.)  5  cc. 

The  films  should  then  be  immersed  in  carbol  fuchsin  for  three  minutes, 
washed  vigorously  in  water  for  thirty  seconds,  and  dried  in  air." 

Trypanosomiasis. 

The  next  class  of  protozoa  on  the  upward  scale  is  the  Mastigophora 
containing  the  sub-class  Flagellata,  which  includes  the  great  family  of 
Trypanosomata,  a  group  of  organisms  which  has  claimed  the  undivided 
attention  of  many  observers  in  various  parts  of  the  globe  for  the  past  five 
or  six  years. 

This  variety  of  parasite  has  been  known  since  1876,  when  Surgeon- 
Major  Lewis  described  it  as  a  harmless  parasite  existing  in  the  blood  of 
healthy  rats.  Since  that  year  different  observers  have  noted  the  presence 
of  varieties  of  the  organism  in  different  animals,  but  the  present  access  of 
interest  in  Trypanosomata  dates  from  1901,  when  Dutton  recognised  as 
a  member  of  this  group  the  "vermicule"  which  Ford  had  discovered  in 
the  blood  of  an  European  at  Bathurst. 

Dutton  named  the  organism  the  Trypanosoma  gambiense,  and  Castel- 
lani'  showed  in  1903  that  this  protozoon  was  present  in  the  cerebro-spinal 
fluid  of  patients  suffering  from  sleeping  sickness,  a  discovery  which  led  the 
way  for  the  investigations  of  Bruce,  Greig,  Nabarro,  and  Todd,  and  our 
present  exact  knowledge  that  sleeping  sickness  is  merely  a  late  manifesta- 
tion of  human  trypanosomiasis.' 

This  malady  has  a  sorrowful  interest  for  members  of  the  R.A.M.C'.,  as 
the  fii'st  recorded  case  in  a  British  officer  was  Lieut.  Forbes  Tulloch,  who 
succumbed  to  his  zeal  in  the  interests  of  protozoology  only  a  year  or 
so  ago. 

The  trypanosome  of  all  varieties  is  a  somewhat  fish-like  structure  with 
a  fin-like  projection  on  one  side  called  a  flagellum.  In  the  body  are  two 
basic-staining  granules  and  two  chromatin  masses,  one  in  the  middle 
called  the  macronucleus,  and  the  other  in  the  tail  or  posterior  called  the 
niicronucleus. 
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The  pathogenetic  properties  of  the  organism  depend  on  their  power  of 
adapting  themselves  to  various  hosts  when  transferred  to  indixnduals  of  a 
new  species,  from  animals  in  which  they  naturally  occnr,  by  a  variety  of 
biting  flies.  They  flourish  exceedingly  in  their  new  hosts,  and  thns  work 
their  destruction,  e.g.,  the  Xagana  trypanosome  multiplies  so  exceedingly 
in  the  blood  of  a  rat  inoculated  with  the  protozoon  that  just  before  death 
there  are  almost  as  many  trypanosomes  as  I'ed  corpuscles  in  the  blood.'"' 

The  features  of  development  common  to  all  forms  of  trypanosomata 
are  somewhat  as  follows  : — 

The  individual  organisms  are  differentiated  into  male,  female,  and 
indifferent  forms.  All  three  varieties  may  multiply  by  splitting  longi- 
tudinally, a  process  which  takes  place  in  the  following  way :  (1)  the 
macronucleus  becomes  dumb-bell  shaped  and  splits  in  two;  (2)  the  micro- 
nucleus  behaves  in  a  similar  way;  (3)  a  second  flagellum  is  produced; 
(4)  fission  begins  at  the  tail-end;  but  (5)  actual  separation  commences  at 
the  head  and  goes  on  till  two  fully  formed  trypanosomes  are  produced. 

This  process  may  fall  into, abeyance  when  sexual  forms  become  fully 
developed.  The  three  types  may  be  observed  in  the  vertebrate  host,  but 
are  usually  not  clearly  differentiated  except  in  the  invertebrate  host. 

The  males  are  much  more  slender  than  the  females,  and  are  so  delicate 
in  constitution  that  they  soon  die  off  if  they  do  not  conjugate. 

The  indifferent  types  are  harilier  than  the  males,  but  the  females  are 
the  most  resistant  of  the  three,  as  they  have  a  quantity  of  reserve  material 
stored  up  in  their  interior. 

The  male  and  female  forms  undergo  a  process  of  maturation  in  the  gut 
of  the  biting  fly,  which  acts  as  intermediate  host,  and  it  is  in  this  position 
that  the  act  of  union  can  alone  take  place. 

The  sexual  forms  undergo  complete  fusion  in  the  process  of  conjuga- 
tion, and  the  resulting  zygote  is  an  individual  similar  to  the  oiikinet,  or 
vermicule  stage  of  the  malarial  parasite.  This  stage,  howevei',  gi-adually 
develops  an  undulating  membrane  and  flagellum,  and  becomes  an  ordinarj- 
trypanosome  which  takes  on  a  vegetative  cycle  of  existence. 

Under  adverse  circumstances  the  female  trypanosome  can  undergo 
a  species  of  self-fertilization  and  repopulate  its  vertebrate  host;  its 
descendants  being  gradually  differentiated  into  male  and  feiuali'.'' 

Such,  very  briefly  is  the  ordinary  life-cycle  of  these  curious  little 
animals,  but  of  course  many  modifications  exist,  and  certain  jjhases  and 
forms  of  trypanosomata  cannot  be  attributed  to  these  comparatively 
simple  data. 

Closely  allied  to  the  trypanosomata  is  the  group  of  organisms  known 
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as  spiroclinstiT?,  which  were  long  confused  with  the  chiss  of  bacteria  called 
spirilla. 

Schaudinn  has,  however,  traced  the  development  of  the  organism 
through  somewhat  similar  stages  to  those  which  are  shortly  to  be  described 
in  the  protozoou  of  malaria  until  male  and  female  individuals  capable 
of  exercising  sexual  functions  are  formed.  This  brilliant  and  industrious 
observer  worked  out  the  development  of  the  spirocha:ta  in  a  plasmodial 
parasite  of  the  barn-door  owl.-- 

He  considered  that  owl-malaria  was  propagated  by  a  mosquito  called 
the  Culex  pipiens,  and  found  that  as  a  result  of  fertilization  an  ookinet, 
or  locomotive  zygote  is  formed,  which  becomes  converted  into  male, 
female,  and  indifferent  trypanosome-like  bodies  in  the  front  of  the  mos- 
quito's stomach.  The  process  of  development  is  extremely  interesting, 
but  space  compels  us  to  proceed  at  once  to  follow  the  organism  into  the 
blood  of  the  owl,  whither  it  is  conveyed  by  the  bite  of  the  mosquito  in  the 
same  manner  as  the  sporozoite  of  malaria. 

On  entering  the  blood  the  spirocha'tas  adhere  by  their  flagella  to  the 
red  cells,  bore  their  way  into  them,  and  there  develop  into  a  plasmodial 
form.  They  do  not  proceed  to  form  rosettes  or  crescents  as  in  human 
malaria,  but  at  first  simply  reside  in  the  cells  of  the  spleen  and  bone 
marrow  as  a  snail  lives  in  its  shell.  They  leave  their  host  cells  at  night 
and  swim  about  freely  in  the  blood,  but  re-enter  the  corpuscles  in  the  day- 
time. They  reach  their  full  stage  of  development  in  about  six  days, 
and  begin  to  multiply  by  longitudinal  fission.  The  minute  trypanosome- 
like  bodies  so  formed  proceed  to  attack  fresh  cells  until  the  blood  becomes 
inundated  with  parasites. 

At  this  stage  the  protozoa  gradually  die  down  until  only  a  small 
number  of  indifferent  forms  survive,  which  become  gradually  converted 
into  micro  and  macrogametocytes,  which  can  only  complete  their  develop- 
ment in  the  body  of  the  Culex  pipiens. 

This  observation,  for  a  time,  raised  the  question  whether  all  spirocha?tas 
or  spirilla  might  not  be  merely  features  in  the  development  of  trypanoso- 
mata,  and  McWeeney  stated  that  "should  Schaudinn's  work  be  confirmed 
by  other  observers  then  it  follows  that  trypanosomata  and  spirochastas  are 
really  diffei'ent  names  for  the  same  thing."'' 

Sypiiills. 
This    disease    has    peculiar    interest    for    the    protozoologist,    as    on 
April  10th,  11)05,  appeared  a  paper  by  Schaudinn,  in  which  he  published 
an  account  of  his   discovery  in  various  syphilitic   affections  of  a  small 
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actively  motile  spirochete  which  he  looked  on  as  the  probable  cause  of 
syphilis. 

This  organism  he,  at  first,  named  the  Spiroduvta  palluhi,  but  as  this 
title  was  not  distinctive  of  the  zoological  class  he  altered  it  to  Treponema 
pallidum.  In  October,  1905,  he  announced  that  his  discovery  had  been 
confirmed  by  more  than  one  hundred  independent  autliorities,  and  since 
that  date  it  has  come  to  be  a  generally  accepted  fact  that  syphilis  is  a 
chronic  disease  due  to  Treponema  pallidum. 

This  spirochete  is  only  one  of  many  similar  organisms  found  in  various 
pathological  conditions,  but  it  has  the  following  well-marked  cliaracteristics 
which  serve  to  distinguish  it: — (1)  It  generally  measures  about  seven 
microns  in  length  and  consists  of  several  slender  spirals  which  have  a 
peculiar  rigid  appearance  suggesting  that  the  organism  lias  been  "  turned 
on  a  lathe."  (2)  Its  coils  are  more  numerous  than  those  of  other  spiro- 
chtetse.  (3)  It  never  stains  deeply.  (4)  By  Giemsa's  stain,  which  is  a 
modification  of  Leishman's  in  which  azure  is  used  instead  of  methylene- 
blue,  it  is  coloured  a  delicate  red,  whereas  other  spirocha^tae  take  on  a 
bluish  colour.  (5)  It  has  sharp  tapering  extremities,  whereas  the  "  pseudo- 
pallida,"  which  is  found  in  ulcerating  carcinoma  for  example,  has  blunt 
roiuided  extremities. 

Schaudinn  looked  upon  spirochaetae  as  modified  trypanosomes,  and,  in 
his  work  on  Zieman's  parasite,  describes  an  oijkinet  which  becomes  coiled 
up  and  then  divides  into  a  lai"ge  number  of  small  trypanosomes  which  get 
spirally  twisted  round  their  long  axis  so  as  to  constitute  what  have  hitherto 
been  known  as  spirilla.  His  idea  that  all  spirocluctaj  are  probably  members 
of  the  protozoa  class,  which  (juite  recently  claimed  the  support  of  many 
eminent  bacteriologists,  must  now  be  abandoned,  as  Now  and  Ivnapp  have 
shown  that  the  best  known  member  of  the  grouj),  the  0/iermelri  Spirillum, 
is  a  true  bacterium.'" 

Two  Polish  investigators,  Krzysztalowicz  and  Siedlecki,  describe  forms 
which  are  considered  to  Ije  sexual  individuals,  and  suggest  tliat  the  zygote 
passes  into  a  resting  stage  and  become  transformed  into  some  sort  of  spore, 
which,  having  been  carried  to  a  remote  portion  of  tiie  body,  forms  new 
spiroclia-ta;  and  gives  rise  to  the  secondary  symjitoms  of  syphilis.'^ 

Minchin  says:  "The  transmission  of  treponema  ])allidum  from  one  host 
to  another  by  the  contagion  of  coitus  witliout  an  intermediate  liost  is 
analagous  to  dourine,  in  which  infection  occui's  in  a  similar  way."'"' 

Tiie  prevention  of  disease  caused  by  this  interesting  protozoon  is  a 
subject  of  the  widest  imi>ortanco  to  all  sections  of  the  connnunity.     It  is 
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the  fashion  to  pretend  that  syphilis  is  a  malady  chiefly  of  interest  to  the 
military  surgeon,  but  everyone  with  any  considerable  experience  of  out- 
patient work  in  a  large  hospital  knows  that  the  malady  is  probably  as 
common  amongst  the  civilian  as  the  military  population. 

There  is  this  difference :  that,  nowadays,  the  soldier  rarely,  if  ever, 
conceals  his  disease,  and  has  the  advantage  of  a  year  or  two  of  compulsory 
medical  treatment  and  supervision  on  the  very  latest  scientific  principles, 
whereas  only  too  frequently  the  civilian  is  ashamed  to  consult  a  reputable 
practitioner,  and  falls  into  the  hands  of  quacks  and  charlatans  with  the 
most  disastrous  effects. 

This  being  so,  the  work  of  Koux  and  Metchuikoff  on  the  prevention  of 
syphilis  is  of  the  highest  importance.  These  distinguished  investigators 
have  been  working  for  some  years  to  discover  an  antisyphilitic  serum, 
but  their  prolonged  investigations  have  as  yet  resulted  in  failure. 

They  have,  however,  reported  to  the  French  Academy  of  Medicine 
that  an  ointment  consisting  of  one  part  of  calomel  to  two  parts  of  lanoline 
has  proved  to  be  an  absolute  prophylactic  if  rubbed  into  the  genitalia 
within  twenty  hours  after  exposure  to  infection. 

In  support  of  their  contention  they  give  details  of  many  experiments, 
not  only  on  monkeys,  but  also  on  a  young  medical  student,  who,  in  the 
interests  of  humanity,  permitted  himself  to  he  inoculated  with  syphilis. 

This  discovery  is,  I  think,  one  of  the  highest  value,  and  one  which 
cannot  be  too  widely  known,  both  in  and  out  of  the  profession,  as  the 
sanitarian  aims  at  preventing  disease,  and  must  consider  all  legitimate 
means  justifiable  in  attaining  his  laudable  end. 

Closely  related  to  the  spirocha!ta3  is  the  genus  of  Flagellata,  known  as 
Herpetomonas.  This  sub-order  is  of  special  interest  to  us,  as  zoologists 
now  refer  to  it  as  The  Leish.man-Doxovan  Bodies. 

These  peculiar  bodies  were  discovered  in  1900  by  Leisliman,  and  inde- 
pendently in  1903  b}-  Donovan  in  smears  of  spleen  pulp  from  cases  of 
kala  azar,  and  are  invariably  found  in  the  spleen  pulp  and  bone  marrow 
of  patients  suffering  from  kala  azar,  a  peculiar  type  of  fever  found  in 
India,  China,  and  tropical  Africa. 

The  Leishman  bodies  "have  been  the  subject  of  much  controversy  as 
regards  both  questions  of  hypothesis  and  matters  of  fact."'' 

J'jven  the  very  situation  of  their  occurrence  has  been  disj)uted,  for 
whereas  Donovan  described  and  figured  them  in  unaltered  red  blood  cor- 
puscles, both  in  the  spleen  and  general  circulation,  Christophers  found 
them   only  in   the  leucocytes   peripheral  blood,    and    doubts  the  specific 
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nature  of  the  bodies  in  the  red  blood  corpuscles,  whether  in  the  periplieral 
circulation  or  the  sjileen  or  blood  marrow. 

The  Leishman  bodies  are  ovoid  or  pear-shaped,  about  three  microns  in 
the  longest  and  two  microns  in  the  shortest  diameter.  They  contain  two 
nuclei  or  chromatin  masses,  situated  in  the  short  axis  of  the  body. 

One  of  these  masses  is  much  larger  than  the  other,  more  or  less 
spherical  in  shape  and  stains  faintly,  whereas  the  other  is  genei'ally  rod- 
shaped  and  stains  very  deeply.  Sometimes  a  bridge  of  protoplasm  unites 
the  two  nnclei.     The  parasites  multiply  by  binary  or  multiple  fission. 

The  reason  for  including  these  cui-ious  little  bodies  in  this  group  is  the 
remarkable  fact,  discovered  by  Rogers,  that  they  can  be  grown  in  citrated 
bloud  into  distinct  flagellate  organisms.*^ 

No  conjugation  occurs,  however,  in  the  laboratory  grown  organisms, 
which  simply  degenerate  and  die  off  without  further  dcA^elopment. 

The  artificial  development  of  the  organism  has  been  carefully  studied, 
but  none  of  the  stages  of  natural  development  have  as  yet  been  observed. 

The  agency  by  which  the  parasite  is  disseminated  has  not  yet  been 
clearly  ascertained,  but  Rogers  has  producetl  considerable  evidence  to 
show  that  the  bed-bug  is  the  invertebrate  host."'' 

This  brings  the  prevention  of  kala  azar  within  the  sphere  of  practical 
sanitation,  as  the  extensive  destruction  of  body-parasites  in  affected  areas, 
although  presenting  many  difficulties,  is  not  impossible,  and  must  lead  to 
marked  diminution  in  tlie  spread  of  the  disease. 

We  now  arrive  at  the  third  class  of  protozoa,  and  find  that  the 
Infit-foria  have  little  interest  for  us,  as,  of  the  known  members  of  the 
group,  Tricliomonas  vaginalis  is  a  harmless  parasite  frequently  found  in 
the  vagina,  and  familiar  to  medical  jurists  on  account  of  a  superficial 
resemblance  to  the  spermatazoon,  whereas  Trichomonas  hominis  and 
Lambli  intestinalis  are  rarely  associated  with  pathological  conditions,  and 
only  here  referred  to  on  account  of  an  ama-boid  stage  in  their  develop- 
ment which  mav  be  confused  with  true  entanueba'. 


MaI..\1!IA. 

Passing  to  the  last  class  in  the  zoological  arrangement  adopted,  we 
find  the  most  interesting  organisms  yet  considered,  namely,  tlie  parasites 
concerned  in  the  production  and  j)ropagation  of  malaria. 

The  Sj>oro:a  are  so  called  because  at  some  time  in  tiieir  life-history  the 
individual  sporozoon  breaks  up  into  a  number  of  small  bodies  resembling 
spores. 
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The  order  of  the  zoological  class  to  which  the  malarial  parasites  belong 
is  called  the  Hamospondia,  because  they  live  in,  and  at  the  expense  of, 
the  blood-corpuscles. 

There  are  many  varieties  of  organisms  found  in  the  blood  of  various 
animals,  and  it  is  generally  accepted  that  at  least  three  varieties  are  found 
in  man,  although  M.  I^averan,  the  discoverer,  still  maintains  that  there  is 
but  one  form  of  human  malaria. 

The  Hcvmosporidia  found  in  man  are  included  in  the  Genus  Plasmo- 
dium, viz.:  —  (1)  The  Plasmodium  inalariw,  producing  quartan  ague; 
(2)  the  Plasmodium  vivax,  producing  benign  tertian ;  and  (3)  the  La- 
verania  malariw  Grassi,  the  cause  of  malignant  tertian  ague.  All  three 
have  a  double  cycle  of  development,  one  sexual  and  the  other  asexual. 

The  asexual  cycle  can  take  place  entirely  in  the  blood  of  man,  but 
the  sexual  required  a  change  of  host^species  as  distinguished  from  host- 
individual,  and  cannot  occur  without  the  intervention  of  the  mosquito. 

The  process  of  development  starts  from  the  small  spore-like  bodies, 
from  which  the  sporoza  class  derived  its  name,  finding  their  way  into  the 
blood,  fixing  themselves  on  to  the  red  corpuscles  and  boring  their  way  to 
the  interior  of  these  cells. 

In  the  second  stage  of  development  we  have,  therefore,  the  plasmodium 
inside  the  red  blood  corpuscles  forming  the  ring  shape,  with  the  chromatin 
at  one  spot,  as  shown  in  Major  Morgan's  beautiful  plates  which  are  given 
in  the  Journal  of  the  Royal  Avtny  Medical  Corps* 

From  the  ring  shape  the  parasite  may  take  on  the  sexual  or  asexual 
form.  Let  us  follow  the  ase.xual  cycle  first.  We  find  that  the  parasite 
grows  at  the  expense  of  the  corpuscle,  absorbs  its  fluids  and  rapidly 
increases  in  size.  It  abstracts  the  haemoglobin  from  the  stroma  of  the 
cell,  and  alters  it  into  a  black  or  brown  pigment  called  melanin. 

In  the  interior  of  the  corpuscle  the  parasite  is  motile  and  throws  out 
processes  which  alter  in  shape,  but  when  it  comes  to  occujiy  the  greater 
part  of  its  host  cell,  the  chromatin  of  which  it  is  largely  constituted  begins 
to  split  up  into  two,  four,  eight,  twelve  or  more  segments. 

On  the  completion  of  this  process  of  segmentation  the  protozoon  has 
divided  into  several  fragments  of  chromatin,  each  surrounded  with  proto- 
l)lasm,  and  arranged  in  the  form  of  a  daisy  or  rosette  with  melanin 
granules  in  the  centre,  forming  the  stamens  of  the  daisy  or  centre  of 
the  rosette. 

The  petals  of  the  daisy  or  loops  of  the  rosette  constitute  the  small 
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bodies  originally  referred  to  as  spores,  and  when  this  curious  malarial 
blossom  is  full-blown,  the  remains  of  the  red  cell  rupture  and  its  baleful 
contents  are  set  free  to  attack  fresh  red  blood  corpuscles  and  start  the 
cycle  anew. 

The  melanin  passes  into  the  blood  stream,  and  is  cai-ried  by  the 
leucocytes  to  the  tissues  producing  the  darkening  of  the  skin  and  organs 
which  is  so  familiar  in  subjects  of  malaria. 

The  process  detailed  constitutes  an  asexual  developmental  cycle  of  the 
parasite,  and  in  cjuotidian  ague  takes  only  twenty-four  hours  from  spore 
to  spore. 

If  quinine  is  not  given  this  goes  on  until  "  owing  to  the  production  of 
specific  anti-bodies,"  or  "  the  exhaustion  of  tlie  reproductive  power  of  the 
parasite  under  the  strain  of  a  repeated  asexual  division  this  process  gradu- 
ally ceases,  and  specially  differentiated  male  and  female  forms  "  appear  in 
the  following  way  : — 

Stalling  from  the  ring  shape  the  sexual  cycle  proceeds  at  first  in 
much  the  same  way  as  in  the  asexual.  Melanin  and  chromatin  are  formed, 
but  wjien  the  parasite  is  one-third  grown  the  latter  can  be  seen  in  a  clear 
unstained  zone  called  the  vacuole,  which,  Leishman  teaches,  is  character- 
istic of  this  form  of  development.  Another  special  point  in  this  form  of 
development  is  that  the  chromatin  mass  shows  no  tendency  to  segment. 

When  the  pi-otozoon  nearly  fills  the  red  cell  it  is  called  a  gamete  or 
gametocyte,  and  if  the  patient  is  not  bitten  by  a  mosquito  at  this  particular 
period  the  parasite  dies,  but  if  prophyaxis  has  been  lax,  and  the  organism 
passes  into  the  stomach  of  a  mosquito,  its  true  sexual  life  begins. 

The  male  gametes  are  called,  as  we  have  seen,  microgametocytes,  and 
the  female  macrogametocytes. 

Ten  minutes  to  half  an  hour  after  the  blood  has  been  sucked  in  by  the 
mosquito  the  microgametocyte,  which  is  readily  recognized  by  its  hyaline 
plasma,  large  nucleus,  and  coarsely  granular  pigment,  exflagelates  four  to 
eight  filaments  about  twenty  microns  long  and  one  micron  thick. 

These  flagella  are  actively  motile  and  are  soon  set  free,  being  given 
tlie  name  of  microgamete  when  in  the  free  state.  Meanwhile  the  macro- 
gamete  has  been  preparing  itself  for  fertilization  by  ejecting  part  of 
its  nucleus,  and  McVVeeney  thinks  that  this  extruded  matter  may  act 
chenicotactically  in  attracting  the  microgametes. 

On  the  apjiroach  of  the  male  the  macrogamete  protrudes  a  "receptive 
eminence"  or  microphyle,  and  as  soon  as  a  male  adheres  to  this  the 
eminence  is  at  once  withdrawn,  dragging  the  strugglinji  microgamete  into 

'  CO        C  Co  C  C 

tlie  iiody  of  the  female.     This  comi)letes  the  act  of  copulation,  and  the 
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macrogamete  now  secretes  a  coat  of  mucus  which  keeps  away  all  other 
males,  its  name  changes,  according  to  the  nomenclature  of  Schaudinn  and 
Liihe,  to  zygote  or  fertilized  macrogamete. 

The  zygote  changes  rapidly  into  an  ookinet,  or  motile  body,  which 
reaches  the  wall  of  the  mosquito's  stomach,  worms  its  way  througli  the 
epithelium,  and  comes  to  rest  between  the  layers  of  the  muscular  wall  of 
the  stomach. 

In  this  situation  it  is  called  an  oocj'st,  and  having  originally  been  onl\- 
7'.3  microns  [i.e.,  the  diameter  of  a  red  blood  corpuscle)  it  hextuples  its 
size  and  becomes  50  microns,  so  that  it  can  be  seen  with  an  ordinary  lens. 

A  tough  resistant  membrane  develops  round  the  oocyst  which  soon 
begins  to  segment  like  a  yelk  into  a  mulberry-shaped  mass.  This  mass 
finally  splits  up  into  a  number  of  secondary'  cysts,  or  sporoblasts,  which  are 
full  of  elongated  thread-like  bodies,  each  containing  chromatin,  called 
sporozoites.  The  sporoblasts  eventually  burst,  and  the  sporozoites  are 
accordingly  set  free  in  the  general  blood-stream  of  the  mosquito.  They 
are  carried  everywhere  including  the  neighbourhood  of  the  salivary  glands 
from  whence  they  enter  the  salivary  cells  and  ducts,  so  that  when  a 
mosquito  bites  an  animal  he  injects,  with  the  venom  which  he  always 
instils,  several  of  these  fully  developed  sporozoites  which  proceed  to  attack 
the  red  blood  coi-puscles  and  start  the  malarial  cycle. 

Some  of  the  sporozoites  are  said  by  Schaudinn  to  enter  the  ovary  of 
the  mosquito  and  there  infect  the  ova,  so  that  the  young  brood  of  next 
spring  harbours  the  parasite,  and  these  young  mosquitoes  can  confer 
malaria  without  having  sucked  the  blood  of  an  infected  individual,  a 
condition  of  things  which,  if  confirmed  by  other  observers,  will  explain 
many  epidemiological  problems  which  have  puzzled  medical  officers  of 
health  in  every  part  of  the  tropics. 

This  sketch  of  the  life  history  of  the  malarial  parasite  is  true  of  all 
varieties,  but  I  have  given  in  the  attached  table  the  special  characteristics 
of  each  parasite,  and  will  here  merely  summarize  the  points  in  structure 
common  to  all  tiiree. 

1.  All  live  in  and  at  the  expense  of  the  red  cells.  2.  All  are  amoeboid, 
i.e.,  are  endowed  with  movement  said  to  be  due  to  («)  melanin  bodies 
moving  round  and  (b)  pseudopodia  being  formed.  3.  All  manufacture 
melanin.  4.  Nearly  all  produce  various  degenerate  changes  in  the  red 
blood  corpuscles.  .5.  In  the  fresh  state  all  are  colourless,  but  when  dead 
the  protoplasm  stains  blue  and  the  chromatin  red  by  Komanowsky's  method 
of  staining,  or  Leishman's  modification.  6.  Each  variety  has  a  definite 
period  of  growth,  72  hours  in  Quartan,  48  in  Tertian,  etc.     7.  All  possess 
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sexual  and  asexual  forms,  i.e.,  are  capable  of  formin<^  gametes  and  rosettes 
or  daisies.     (Leishman). 

The  complex  and  elaliorate  details  of  our  knowledge  of  the  connection 
of  the  ha?mosporidia  with  malaria  we  owe  to  the  labours  of  Laveran,^^  wiio 
discovered  the  organisms  ;  Golgi,  who  classified  them  zoologically  :  Ross-' 
and  Manson,"'  who  ascertained  the  alternative  host ;  McCallum,  who 
recognised  the  sexual  method  of  development;  Urassi,^  who  identified  tlie 
variety  of  mosquito ;  and  last,  but  not  least,  the  illustrious  Schaudinn, 
who  observed  the  entrance  of  the  sporo/oite  into  his  own  red  blood  coi-jms- 
cles,  and  thus  completed  the  developmental  cycle. 

PIK()PLASiMO^;IS. 

In  view  of  the  fact  that  Koch,^-  in  a  recent  address,  says  "  our  know- 
ledge of  protozoal  diseases  is  based  on  three  great  discoveries :  that  of  the 
malarial  parasite  by  Laveran  ;  of  the  P.  liigniinium,  the  cause  of  Texas 
fever  or  red  water  in  cattle,  by  Smith ;  and  the  discovery  of  trypanosome 
in  tsetse-fly  disease,"  it  is  necessary  to  say  a  few  words  about  tick-fever, 
especially  as  ]5owhill  has  found  both  trypanosome  and  spirochaste  forms 
ill  the  blood  of  oxen  and  dogs  affected  with  tliis  malady. 

Briefly  stated,  there  is  a  group  of  parasites  conveyed  by  ticks  which 
produce  a  condition  called  piroplasmosis,  which  is  found  in  man,  oxen, 
horses,  dogs,  etc.  These  parasites  are  pear-shaped  bodies  which  are  found 
in  the  red  cells,  and  affect  the  infected  animal  with  all  the  symptoms  of 
progressive  hiemolysis,  viz.,  asthenia,  anorexia,  debility,  jaundice,  etc., 
ending  in  death.  They  constitute  a  special  genus  in  the  same  order  and 
class  as  the  malarial  parasite. 

The  ticks  which  convey  the  disease  lay  millions  of  eggs,  wliich  are 
hatched  out  on  the  ground  into  larv.c,  whicli  crawl  "to  a  summit  of  a 
blade  of  grass  or  grass-stem,  and  tliere  await  the  passage  of  some  animal,"' 
to  which  they  cling. 

They  live  on  this  animal  for  a  iijw  days  and  (lien  fall  off,  developing 
on  the  ground,  first  into  nymplia  anil  later  (with  or  without  the  inter- 
vention of  a  second  host)  into  full-grown  insects  of  both  sexes,  which  get 
on  the  body  of  an  animal  and  mate.  Tlie  female  then  falls  off  and  lays 
eggs,  which  in  due  course  develop  into  larva-  and  start  the  cycle  anew. 

The  tick  may  conve}'  disease  in  any  of  its  stages  of  ilevelopment,  and 
some  varieties  lay  eggs  which  produce  larvie  which  are  infective."'  (See 
Dr.  Theiler's  excellent  plate,  Jounuil  of  the.  lioi/al  Army  Medical  Coi-pK.") 

•  Vol.  111.,  No.  .•.,  .\ov.  4,  lii04,  p.   17C.. 
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This  discovery  of  propagation  of  disease  by  body-insects  is  of  the 
greatest  interest  to  the  physician,  as  it  serves  to  explain  obscure  epidemics 
of  relapsing  and  other  fevers,  which  have  frequently  been  carried  from 
point  to  point  in  a,  hitherto,  quite  inexplicable  way. 

The  ticks,  it  must  be  remembered,  are  very  hardy,  and  in  the  inter- 
mediate stages  can  resist  starvation  for  very  long  periods ;  so  that  a  lana, 
nympha,  or  adult  tick  may  remain  perched  at  the  end  of  a  blade  of  grass 
or  other  structure  for  some  months  thoroughly  capable  of  infecting  a 
suitable  animal. 


Diagram  showing  Life  Cycle  of  Tick  with  three  Hosts. 
(l''rom  Col.  .Sir  David  Briice's  Plate,  .Jouiu.il  of  the  R.A.M.C,  Vol.  VII.,  p.  2i).) 


Rhipii'Cfhalus  appendirnlatus  is  the  type  of  this  variety.  Other  ticks, 
such  as  Rldpicepludus  evertsi,  only  require  two  hosts.  The  nympha  develop 
in  the  latter  variety  into  full-grown  insects,  on  the  grass,  in  twentv-four 
days. 

The  blood  of  an  affected  animal  does  not  give  rise  to  Piroplasmosis 
when  directly  transferred  under  the  skin  of  a  healthy  one.  It  is  only 
after  it  has  passed  through  the  body  of  a  tick  that  the  piroplasma  can 
give  rise  to  disease. 

With  these  remarks  I  must  bring  to  a  close  my  necessarily  brief 
account  of  the  association  of  protozoa  with  a  few  diseases  of  special  im- 
portance in  Preventive  Medicine,  in  the  hope  that  I  have  at  least  been 
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able  to  bring  out  tlie  supreme  importance  of  the  subject,  not  merely  to 
specialists,  but  to  every  medical  officer  of  health. 

The  splendid  discoveries  of  Bruce  and  Leishman  of  my  own  corps 
should  interest  every  earnest  physician  in  blood-diseases  and  blood-para- 
sites, for  in  this  direction  appear  to  lie  discoveries  yet  undreamed  of,  as 
protozoolog}'  seems  to  begin  where  bacteriology  leaves  off,  and  experts 
consider  it  more  than  probable  that  the  long-looked-for  causa  caiisanx  of 
smallpox  and  yellow  fever  will  be  fountl  in  the  protozoal  class  of  the 
animal  kingdom.      In  the  words  of  C'antlie, 

"During  the  last  quarter  of  the  nineteenth  century  bacteriology  usurped 
the  attention  of  medical  observers,  but  with  the  advent  of  the  twentieth 
century  the  protozooloijists  would  appear  to  be  about  to  oust  the  bacteri- 
ologists from  the  foremost  place  in  our  search  at'tci-  the  (nigin  and  the 
epidemiology  of  disease." ' 

I  think  it  is  clear  that  some  knowledge  of  the  development  of  the 
organisms  referred  to  in  this  paper  is  desirable  in  every  Medical  Officer  of 
Health,  as  without  such  knowledge  he  cannot  intelligently  adopt  methods 
of  prevention,  which,  rather  than  mere  means  of  cure,  is  the  aim  of 
those  on  whom  the  responsibility  for  the  health  of  the  nation  depends, 
not  onlv  in  this  countrv  but  in  "that  (ireater  Britain  bevond  the  seas." 
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Dh.  T.  M.  Clayton  (M.O.H.,  Gateshead)  said  that  he  agreed  with  the 
suggestion  of  Major  Blackham  that  the  subject  ot'  tropical  diseases  was  one 
which  should  interest  medical  officers  of  health  generally.  He  had  studied 
particularly  Trypanosomiasis,  but  generally  he  found  a  knowledge  of  tropical 
diseases  useful  even  in  the  tow^n  of  Gateshead,  coming  across  such  cases  as 
malaria,  leprosy,  elephantiasis,  etc.  If,  therefore,  it  was  useful  in  Gateshead, 
it  must  almost  amount  to  a  necessity  amongst  port  medical  officers. 

Professor  Spottiswoodi!  C.vmerox  also  took  part  in  the  discussion. 


[The  Proceedings  of  the  Congress  will  he  continurd  on  page  ^13.^ 
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NOTES  ON    LEGISLATION    AND    LAW   CASES. 

These  notes  are  copied  bj'  permission  from  The  Law  Reports  published  by 
The  Incorporated  Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the 
Library  of  the  Institute. 


SEWERS. — Fdcilitus  for  manufactories  draining  into  sewers — Public  Ilealifi — 
Jii'trs  Pollution  Preienlion  Act,  1S7G  (39  lJ-  40   Vict.  c.  75),  s.  7. 

The  pit*.,  cotton  thread  manufacturers  at  Meltham,  claimed  that  they  were 
entitled  under  s.  7  of  the  Elvers  Pollution  Prevention  Act,  187C,  to  facilities 
for  enabling  them  to  carry  the  liquids  from  their  mills  into  the  sewer  under  the 
defts."  control.  Sect.  7  prondes  that  "  every  sanitary  or  other  local  authority 
having  severs  under  their  control  shall  give  facilities  for  enabling  manufacturers 
within  their  district  to  carry  the  liquids  from  their  factories  or  manufacturing 
processes  into  such  sewers  ....  provided  that  no  sanitary  authority  shall  be 
required  to  give  such  facilities  as  aforesaid  where  the  sewers  of  such  authority 
are  only  sufficient  for  the  requirements  of  their  district." 

The  defts.  were  possessed  of  certiin  pipes  or  se«ers  along  which  they  carried 
the  sewage  of  their  district  to  certain  works  where  they  treated  it  for  the 
purpose  of  rendering  it  innocuous,  after  which  treatment  they  carried  the 
effluent  in  further  pipes  to  a  river,  where  the)'  discharged  it.  The  pipes  of  the 
defts.'  sewage  system  were  amply  large  enough  to  carry  the  refuse  which  the 
pits,  proposed  to  discharge  from  their  mills  in  addition  to  the  other  sewage  of 
the  defts.' district,  but  the  defts."  apparatus  for  treating  tlie  sew.ige  was  not 
sufficient  to  deal  with  pits."  refuse  in  addition  to  the  other  sewage. 

The  county  court  judge  held  that  the  word  "  sewers  "  in  the  proviso  of  s.  7 
included  not  only  the  pipes  for  carrying  the  sewage,  but  the  whole  sewei-age 
system,  and  that  as  the  system  as  a  vhole  was  only  sufficient  for  the  require- 
ments of  the  defts.'  district,  without  the  addition  of  the  pits.'  refuse,  the  defts. 
were  under  no  obligation  to  afford  the  facilities  asked  for.  He  accordingly 
dismissed  the  application. 

Held,  following  the  decision  of  the  Ct.  "f  Sess.  in  Guthrie  ij-  Co.  v.  lirechin 
(18Sy)  Ct.  of  Sess.  Cas.  4th  Series,  '.i^o,  that  the  word  "sewers"  in  the  proviso 
meant  the  pipes  alone,  and  that  the  measurement  of  the  local  authority's 
capacity  referred  to  in  the  section  was  not  their  ability  to  dispose  of  the  sewage, 
but  the  capacity  of  the  pipes  to  receive  it.     Appeal  allowed. 

BiiooK  BBiiTiiEns,  Ltd.  v.  MEi.rn.vM  Uuiian  Couscii-.  Div.  Ct.  [1908] 
W.  N.  li'l.      -May,  190S. 
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SEWERS.  —  Notice — Local  Government  —  Burgh  sewers — Notice  in  writlwf  to 
persons  Interested — Public  Health  (Scotland)  Act,  1897  (60  Si  61  Vitl. 
c.  .JS)  s.  10S~Burrjh  Police  (Scotland)  Act,  1892  (35  <Sr  56  Vict.  c.  55) 
s.  217 — Burgh  Seiverage,  Drainage,  and  iVater  Siip2jlg  (Scotland)  Act, 
1001  (1  Edw.  7,  c.  24),  s.  5. 

By  the  Burgh  Sewerage,  Drainage  and  Water  Supply  (Scotland)  Act,  1901, 
s.  5,  "  The  powers  and  duties  of  the  town  council  of  any  burgh,  as  the  authority 
under  the  principal  Act "  (the  Burgh  Police  Act  of  1892),  "  with  reference  to 
sewerage  and  drainage  and  water  supply  shall  extend  to  the  whole  area  of  the 
burgh  as  existing  for  the  purposes  of  the  Public  Health  (Scotland)  Act,  1897, 
and  the  town  council  of  any  hurgh  as  the  authority  under  the  principal  Act, 
in  addition  to  the  powers  conferred  upon  them  by  tlie  principal  Act  or  any 
other  Act,  shall  with  reference  to  sewerage  and  drainage  or  water  supply  within 
such  area  have  the  same  rights,  powers  and  privileges  as  are  conferred  by  the 
Public  Health  (Scotland)  Act,  1897,  upon  local  authorities  under  that  Act  in 
districts  other  than  burghs  ....  and  in  so  far  as  necessary  for  giving  effect 
to  this  enactment  the  last  mentioned  Act  and  the  Acts  and  parts  of  Acts 
incorporated  therewith  are  subject  to  the  necessary  modifications  incorporated 
with  the  principal  Act."'  By  s.  217  of  the  Burgh  Police  (Scotland)  Act,  1892, 
nothing  in  the  Act  "  shall  be  construed  to  authorise  the  commissioners  contrary 
to  any  private  right  to  use,  injure,  or  interfere  with  any  sewers  ....  or 
interfere  with  any  water  course  ....  in  which  the  owner  or  occupier  of  anv 
land,  mills  ....  shall  have  right  or  interest,  without  the  consent  in  writing 
of  the  person  legally  entitled  to  grant  the  same."  By  s.  103  of  the  Public 
Health  (Scotland)  Act,  1897,  "The  local  authority  shall  have  power  to  con- 
struct ....  such  sewers  as  they  may  think  necessary  ....  and  may  carry 
such  sewers  ....  after  reasonable  notice  in  writing  (if  upon  the  report  of  a 
surveyor  it  should  appear  to  be  necessary)  into,  through  or  under  any  lands 
whatsoever." 

A  local  authority  having  laid  sewer  pipes  upon  the  surface  of  the  bed  of  a 
stream,  certain  proprietors  entitled  to  notice,  who  considered  that  they  were 
prejudiced  b}'  the  pipes  being  on  the  surface  instead  of  under  the  surface,  raised 
an  action  in  which  they  demanded  the  removal  of  the  pipes,  on  the  ground 
(inter  alia)  that  the  notice  required  by  s.  217  of  the  Act  of  1S92  had  not  been 
given  : — 

Held  (affirming  the  decision  of  the  Ct.  of  Sess.,  (1908)  S.  C.  127),  that, 
under  the  Act  of  1901,  a  burgh,  in  the  construction  of  sewers,  can  proceed 
either  under  the  Act  of  1892  or  the  Act  of  1897,  and  that,  the  local  authority 
having  decided  to  proceed  under  the  Act  of  1897,  they  were  not  bound  to 
obtain  the  consent  of  the  proprietors  as  required  by  the  Act  of  1892. 

MONTGOMERIE  &  Co.  V.  PrOVOST  AND  MAGISTRATES  OF  HaDDINGTOX.      H.  L. 

(Sc.)  [1908]  W.  N.  54 ;  [1908]  A.  C.  170. 
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SEWAGE  FARM.— /.«/  ii/  Sewero'je  Board  to  Touint — I'ooi-  Rate—Amssi,'(nt. 

A  sewerage  farm  was  let  by  the  owners  (the  sewerage  board)  to  a  tenant : — 

Held,  that  in  assessing  the  tenant  to  the  poor  rate  in  respect  of  his  occu- 
pation of  the  farm,  the  rating  authority,  when  estimating  the  rent  which  a 
hypothetical  tenant  would  be  willing  to  pay.  must  take  into  consideration  not 
merely  the  actual  rent  paid  by  the  tenant,  but  the  benefit  accruing  from  the 
farm  as  a  means  of  enabling  the  board  to  discharge  their  statutory  duties ;  and 
that  the  board  was  not  to  be  excluded  from  the  list  of  possible  hypothetical 
tenants. 

Decision  of  the  Court  of  Appeal  (1907)  1  K.  B.  63U  affirmed. 

Daties  v.  Seisdox  Union.     H.  L.  (E.)  315  A.C.  Pt.  III.     .\ug.,  1908. 
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President  of  the  Section. 


IT  is  the  custom  of  the  presidents  of  sections  to  inflict  on  the  members 
a  short  address,  and  generally  the  matter  of  it  has  been  concerned 
with  some  phase  of  work  in  which  they  are  specialists.  I  am  unable  to 
follow  this  course,  because  the  dii'ection  in  which  I  may  be  said  to 
specialize  has  no  general  interest.  I  propose,  therefore,  to  refer  to  some 
matters  in  connection  with  building  which  I  think  deserve  special  con- 
sideration, and  which  may  be  said  to  come  within  the  aims  of  Tlie  Royal 
Sanitary  Institute. 

The  architectural  and  engineering  professions  are  more  or  less 
conservative,  and  changes  in  building  construction  and  engineering 
practice  are  gradual  and  slow ;  but  there  are  occasions  when  some  marked 
departure  from  the  usual  methods  takes  place  with  apparent  speed ; 
this  is  generally  only  after  long  incubation,  and  there  is  something  more 
or  less  out  of  the  ordinary  that  has  led  to  it. 

The  introduction  of  iron  joists  had  a  considerable  influence  on  buihh'ug 
construction,  almost  entirely  throwing  out  of  use  cast-iron  or  wooden 
beams;  and  the  introduction  of  steel  further  emphasised  this  change,  and 
for  some  time  past  skeleton  steel  structures  have  been  nuiltlpl\  iiig.  The 
general  desire  nowadays  is,  in  regard  to  the  majority  of  buiUlings  for 
other  than  domestic  purposes,  to  provide  structures  which,  while  economy 
has  to  be  duly  considered,  are  the  best  that  can  be  devised  to  resist  fire; 
and  for  this  object  wood  has  to  be  abandoned  so  far  as  possible,  and  all 
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steel  has  to  be  covered  with  some  material  which  is  a  Ijad  conductor  of 
heat.  Portland  cement  concrete  is  being  generally  used  for  the  pui'pose. 
This  obviously  adds  to  the  cost  of  such  structui'es.  The  consequence  has 
been  that  reinforced  concrete,  which  for  the  last  ten  years  has  been 
occupying  the  attention  of  many  people,  has  almost  suddenly  burst  upon 
the  professions  in  this  country,  and  has  provoked  an  unusual  amount  <if 
interest.     We  are  much  behind  other  nations  in  tliis  respect. 

The  question  of  economy  and  strength,  together  with  lightness,  in  the 
first  place  forced  railway  and  dock  companies  to  take  this  method  of 
construction  into  serious  consideration.  Owing  to  bad  and  unequal  foun- 
dations upon  which,  in  the  case  of  docks,  warehouses  and  other  similar 
structures  had  to  be  constructed,  lightness  and  homogenity  became  impor- 
tant considerations.  These  qualities  have  considerable  influence  on  cost, 
which  is  small  in  comparison  with  the  usual  brick  buildings,  while  concrete 
piles,  which  are  practically  indestructible,  take  the  place  of  those  of  wood. 
The  structures  thus  erected,  such  as  the  wareliouses  on  the  quays  of  the 
Manchester  Ship  Canal  and  the  goods  wareliouse  at  Newcastle  for  the 
North  Eastern  l^aihvay  Company,  forced  themselves  upon  the  notice  of 
architects,  and  these  came  to  consider  why,  if  such  buildings  could  be 
erected  for  railway  and  dock  purposes,  the  system  should  not  be  utilized 
for  ordinary  building  objects,  such  as  factories  and  large  structures.  The 
various  building  regulations  have  stood  in  the  way  of  the  general  use  of 
reinforced  concrete  because,  as  in  steel  frame  structures,  the  outer  walls 
were  required  to  be  of  the  same  thickness  and  strength  as  if  they  were 
intended  to  carry  the  superstructure,  although  there  are  a  few  local  bodies 
which  have  permitted  elasticity  in  this  respect.  At  all  events,  these 
regulations  in  the  main  only  permitted  the  construction  of  floors  and  their 
supports  to  do  the  work  required.  The  obstructions  thus  raised,  and  the 
fact  that  the  whole  business  was  practically  in  the  hands  of  specialists  and 
patentees,  has  hindered  the  more  general  adoption  of  this  form  of  con- 
struction. It  is,  however,  to  be  hoped  that  the  rules  comjirised  in  the 
Report,  which  have  been  prepared  by  the  committee  appointetl  l)y  the 
Royal  Institute  of  British  Architects,  may  enable  local  authorities  to 
establish  standards,  and  thus  afford  freer  facilities  for  users,  and  that  the 
members  of  the  profession  will  find  it  as  necessary  and  as  easy  to  make 
calculations  as  they  have  done  in  the  case  of  steel. 

Municipalities  have  largely  availed  themselves  of  this  metiiod  of  con- 
struction, and  no  doubt  would  more  extensively  do  so  were  loans  obtainable 
for  the  same  term  as  for  the  ordinary  methods  of  construction.  For 
instance,  sewers  can,  I  believe,  be  constructed  at  about  half  the  cost  of 
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those  in  brick,  but  as  loans  can  only  be  procured  for  half  the  usual  term, 
which  implies  some  doubt  as  to  the  life  of  such  constructions,  the 
preference  is  given  to  old  forms  by  bodies  who  liave  not  svifficient  courage 
to  arrive  at  an  independent  judgment,  consequently  double  the  money  is 
expended  that  is  necessary ;  and  even  if  reinforced  concrete  is  adopted, 
the  annual  payments  are  the  same  in  amount,  although,  of  coiu-se,  there  is 
only  half  the  number. 

The  advantages  of  reinforced  concrete  are  numerous,  although  at 
present  there  are  comparatively  few  builders  or  contractors  who  lay 
themselves  out  to  execute  such  works,  but  the  numbers  are  increasing  and 
will  do  so  more  freely  so  soon  as  the  system  of  licenses  comes  to  an  end, 
while  in  course  of  time,  I  think,  supervision  will  become  more  easy  as 
general  acquaintance  with  the  construction  extends. 

Reinforced  concrete  construction  is  the  best  fire-resisting  system  at 
which  we  have  yet  arrived,  assuming  that  the  steel  is  properly  covei'ed, 
severe  fires  showing  that  it  suffers  little  damage,  which,  however,  can  easily 
be  made  good,  and  it  confines  fires  within  the  enclosing  area.  There  results 
a  great  saving  of  space  owing  to  the  thinness  of  the  external  walls, 
retaining  walls,  etc.,  and  it  is  astonishing  what  pressures  these  latter  can 
resist.  There  is  no  space  for  vermin,  the  solidity  of  the  structures  being 
complete,  unless  such  spaces  are  required  for  other  purposes.  In 
engineering  works  the  economies  should  be  greater  than  in  ordinary 
building,  retaining  walls  and  bridge  work  showing  remarkable  lightness 
and  strength.  The  objection  to  the  material  lies  in  the  necessity  for 
foresight,  and  the  early  settlement  of  such  items  as  in  ordinary  construc- 
tion generally  lead  to  a  large  expense  in  cutting  away,  as  for  lifts,  electric 
lighting  appliances,  heating  apparatuses,  and  similar  services. 

The  cost  of  such  operations  in  reinforced  concrete  demands  early 
consideration  and  settlement  on  the  part  of  those  responsible.  I  regard 
this  as  a  good  point  as  tending  to  bring  these  gentlemen  up  to  the  scratch, 
and  induce  them  to  make  up  their  minds  at  an  early  date  instead  of 
postponing  everything  of  the  kind  till  the  last  moment  because  "  it  is  so 
easy  to  cut  holes  when  and  where  they  are  wanted/'  frequently  at  those 
places  which  have  no  superfluity  of  strength.  I  anticipate  that  some 
difficulty  may  arise  in  plastering  and  other  internal  and  external  finishings, 
owing  to  the  non-porosity  of  the  material,  and  therefore  the  want  of  adhesion 
consequent  thereon.  However,  1  have  no  doubt  that  this  difliculty  will  be 
surmounted,  and  that  externally,  at  least,  it  will  l)e  found  possible  by  tlie 
use  of  suitable  moulds  to  leave  the  surfaces  from  those  moulds.  This  I  am 
partially  doing  already,  and  in  regard   to   treatment  externally  tlierc  is 
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abumlant  room  for  tlie  invention  of  designers.  I  find  that  a  7  in.  or  8  in. 
wall  against  earth  can  be  made  impervions  to  moisture,  there  must 
therefore  be  a  reduction  of  air  passing  through  as  compared  with  ordinary 
walls,  which  should  be  consitlered  in  connection  with  ventilation  problems. 

The  simplicity  of  the  construction  alters  the  proportion  of  the  trades 
i'i:i]iloyed,  carj)enters  taking  the  place  of  bricklayers,  while  labourers  can 
no  longer  be  employed  to  construct  centering  as  is  now  the  case,  but  their 
numbers  are  largely  increased.  Consequently,  during  the  construction  of 
the  carcase  carpenters  and  labourers  are  employed  in  something  like  the 
proportion  of  2  to  5,  bricklayers  being  seldom  needed.  The  material  con- 
sisting of  round  rods,  cement,  sand  and  aggregate,  there  is  little  trouble  in 
olitaining  them,  and  the  delays  attending  built  up  girders  and  other  forms 
of  construction  are  in  tlie  main  avoided. 

Doubts  have  been  raised  as  to  the  stability  of  this  form  of  construction, 
l>ut  I  tliink  that  these  need  not  cause  any  anxiety  to  those  who  use  it.  It 
has  been  rei)catedly  shown  that  the  steel  does  not  oxydise  when  covered 
with  concrete  such  as  is  used  for  the  purpose,  and  that  accidents,  none  of 
which  ha\e  occurred  in  this  country,  have  all  been  traced  to  causes  which 
shoulil  not  have  existed.  The  explanation  of  that  at  Milan  in  April  last 
has  not,  so  far  as  I  know,  reached  this  country,  but  the  ]ihotos  which  I 
have  seen  would  imply  bad  or  imperfectly-set  concrete.  Of  course,  if  the 
work  is  not  properly  designed  and  carried  out  accidents  must  occur,  as  in 
any  ordinary  form  of  construction. 

The  sanitary  principles  which  should  apply  to  the  planning  and  ar- 
rangements of  buildings  are  now  very  generally  understood,  but  it  seems  to 
me  that  the  stringent  tests  which  are  employed  for  drains  must  lead  to  tiie 
abandonment  of  salt-glazed  stoneware  pipes,  as  no  drain  formed  of  such 
pipes  is  likely  to  stand  tlie  usual  tests  after  a  few  years.  This  I  look  upon 
as  unfortunate,  because  a  slight  leakage  outside  the  area  of  any  buikling 
cannot  give  rise  to  any  harm,  and,  moreover,  there  are  very  few  street 
sewers  that  could  stand  similar  tests.  Having  regard,  however,  to 
the  pi'obability  of  having  to  relay  such  drains  after  a  few  jears  if  no 
leakage  is  to  be  permitted,  there  is  no  alternative  but  to  use  iron  pipes 
tlwoughout,  although  jiersonally  I  have  a  preference  for  the  stoneware. 

Plumbing  work  can  now  be  doue  in  the  most  excellent  manner,  and 
the  action  of  the  Plumbers'  Company,  with  the  able  co-operation  of  its 
Master  antl  Clerk,  has  tended  to  produce  a  body  of  workmen  who 
thoroughly  understand  the  objects  of  the  work  they  do  and  who  are  first- 
class  craftsmen.  The  payment  made  to  them  is  no  more  than  to  others, 
and    I   therefore   stronsrlv   reconunend    that   such   men  should    have    the 
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preference  for  sanitary  works  at  least,  and  that  encouragement  be  thus 
given  to  men  to  join  the  ranks  of  certified  plumbei's. 

The  great  diversity  of  the  requirements  of  local  water  authorities 
renders  it  important  that  water  fittings  should  be  standardized,  and  that 
what  is  found  to  be  good  for  its  purpose  and  approved  by  one  company 
should  meet  the  requirements  of  another.  Some  public  authority  should 
set  lip  the  necessary  standard,  of  which  there  should  be  two  classes  as 
regards  strength.  I  suppose  that  the  limit  of  water  waste  preventers  to 
two  gallons  will  i-emain,  but  the  quantity  is  meagre,  is  certainly  the 
minimum,  and  often  leads  to  a  double  consumption.  I  prefer  larger 
cisterns,  and  use  them  where  the  regulations  do  not  apply,  as  is  usual  with 
meter  supplies,  but  even  then  authorities  will  not  consent  to  cisterns  of 
larger  capacity.  Another  half-gallon  would  be  of  decided  advantage. 
The  two-gallon  sup])ly  requires  careful  adjustment  in  all  parts  of  the 
apparatus. 

I  desire  to  draw  attention  tD  the  question  of  paint.  Hitherto  white 
lead  has  formed  the  chief  ingredient,  and  as  it  has  very  deleterious 
effects  on  the  health  of  the  workpeople  engaged  in  its  manufacture, 
and  upon  those  using  it,  unless  special  precautions  are  taken,  and  which 
are  always  difficult  to  enforce,  it  is  most  desirable  that  its  use  should 
be  limited  or  discontinued.  The  latter,  1  believe,  has  been  done  in 
France,  zinc  oxide,  ordinarily  known  as  zinc  white,  being  substituted. 
The  matter  was  taken  up  by  the  Home  Office  some  time  ago.  There  is 
much  prejudice  against  the  use  of  zinc  white,  the  majority  of  painters 
preferring  white  lead  without  having  taken  any  adequate  steps  to 
ascertain  what  the  substitute  is  capable  of,  but  at  the  same  time  the  use 
of  zinc  white  is  growing  extensively,  owing  chiefly  to  its  being  largely 
employed  in  the  manufacture  of  ready-mixed  paints  having  well-known 
names.  Very  few  painters,  however,  are  aware  of  this  fact,  as  although 
in  favour  of  white  lead  they  frequently  uphold  various  brands  of  zinc 
paints.  Zinc  white  is  especially  useful  for  painting  in  white  or  light 
tints,  as  it  changes  very  little  in  colour  on  exposure ;  so  different  to  white 
lead,  which  turns  to  a  yellow  tint.  It  is  innocuous,  and  it  is  the  duty 
therefore  of  all  those  having  the  opportunity  to  require  its  use  in 
preference  to  white  lead. 

It  is  little  understood,  and  education  is  required,  but  I  am  convinced 
that  better  work  can  be  done  with  such  paint  at  certainly  not  greater 
cost  if  the  right  materials  are  employed  in  suitable  proportions,  while  its 
lasting  qualities  in  some  situations,  especially  where  exposed  to  sea 
atmosphere,  are  much  supei'ior.     Owing,  as  I  have  said,  to  the  want  of 
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knowledge  in  regard  to  it  the  paint  slionld  be  obtained  ready  mixed  from 
trustworthy  manufacturers,  which  will  lead  to  satisfactory  results,  and  I 
have  found  that,  if  carefully  used,  two  coats  can  be  made  to  cover  new- 
plaster  work  on  walls  in  a  satisfactory  manner  with  suitable  colours.  The 
materials  should  be  zinc  oxide  (not  more  than  2  per  cent,  of  impurities), 
refined  boiled  linseed  oil,  and  oil  varnish.  Mixing  by  hand  should  be 
deprecated. 

The  question  of  smoke  abatement  with  reference  to  household  fires  is 
one  of  considerable  importance,  and  a  short  time  ago  the  Smoke  Abatement 
Society  carried  out  a  series  of  experiments  with  a  variety  of  grates  and  gas 
stoves  with  the  assistance  of  H.M.  Office  of  Works.  The  repoil  on  grates 
will  be  found  in  the  Lancet  for  19th  May,  1906.  The  number  of  grates 
submitted  for  test  was  considerable,  but  did  not  include  all  descriptions ; 
though  the  numbers  and  forms  were  sufficient  to  enable  one  to  arrive  at  a 
fairly  accurate  idea  of  the  design  which  might  be  expected  to  give  out  the 
maximum  of  heat  with  the  least  expenditure  of  coal  and  smoke.  Four 
makes  of  grates  were  found  to  give  about  equal  results ;  but  they  vary 
considerably  in  pattern,  the  only  common  point  being  that  the  backs 
sloped  upwards  and  towards  the  room  more  or  less,  an  arrangement  which 
has  been  regarded  for  years  as  necessary  to  ensure  consinnption  of  smoke. 
In  one  case  the  basket  projects  considerably  into  the  room,  and  three  have 
l)ottom  bai's  and  ash  j)ans  or  frets,  forming  them  into  slow-combustion 
stoves.  From  examination  of  the  several  patterns  1  came  to  the  conclusion 
that  the  fire-basket  should  be  shallow  in  depth,  project  slightly  into  the 
room  and  be  furnished  with  an  adjustable  blower,  while  the  firebrick 
should  be  substantial  in  thickness.  With  the  kind  of  stoking  that  is 
customary  in  pri\-ate  houses  freedom  from  smoke  cannot  Ite  expected,  and 
still  less  can  it  be  hoped  for  in  connection  with  the  kitchen  range ; 
this  is  probably  the  worst  offender  and  is  going  all  the  year  round  instead 
of  only  during  the  cold  weather,  as  in  the  case  of  grates. 

Drs.  Parkes  and  Des  Vanix  in  their  paper  read  before  this  Institute  in 
November  last  year  advocated  gas,  and  in  the  case  of  large  buildings 
hot  water  or  steam  heating.  Except  in  cases  of  intermittent  use  there 
is  no  doubt  that  the  cost  of  gas  is  much  in  excess  of  that  of  a  coal  fire, 
and  this  will  prevent  its  adoption  in  the  majority  of  cases,  and  in  I'egard 
to  hot  wat«r  or  steam  heating  one  is  faced  witli  a  demand  for  artificial 
ventilation,  even  in  cases  of  ordinary  occupation.  This  is  serious,  and 
while  adding  to  the  general  expense  is  open  to  the  objection  that  constant 
adjustment  is  required.  There  is  no  doubt  that  in  the  case  of  oftice 
buildings  hot  water  or  steam  heating  has  the  advantage,  the  former  by 
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prefei'ence.  The  warmth  is  more  evenly  distributed,  and  tlie  general 
experience  is,  I  believe,  that  there  is  greater  freedom  from  catarrh  and 
other  similar  complaints,  corridors  and  entrances  being  wanned  in  the 
general  scheme,  and  so  far  as  my  experience  goes  in  the  case  of  offices 
occupied  for  some  seven  or  eight  hours  per  day  the  use  of  mechanical 
ventilation  is  by  no  means  proved  to  be  necessary,  provided  fresh  air 
is  passed  through  the  radiators,  and  that  there  are  other  means  of  air 
inlet  and  exhaust  flues.  The  case  is,  of  course,  different  wjiere  large, 
numbers  are  assembled  in  one  room.  Apparently  there  is  little  objection 
to  the  open  gas  fire,  but  closed  ones  are  to  be  avoided  owing  to  their 
liability  to  go  wrong,  and  then  the  products  of  combustion  escape  into  the 
room.  A  number  of  gas  stoves  were  experimented  with  in  the  same 
room  as  the  grates,  and  the  full  report  will  be  found  in  the  Lancet  for 
17th  November,  190(3.  Dr.  Rideal's  experiments  on  the  effects  of  gas 
combustion  and  electric  lighting  on  the  atmosphere  of  a  room  are 
interesting  in  this  connection,  as  they  show  that  gas  is  much  less  innocuous 
by  comparison  than  was  generally  supposed. 

This  city,  Cardiff,  is  marked  by  the  general  progress  which  it  has 
made  in  recent  years.  It  has  provided  new  administrative  Iniildings  and 
new  law  courts,  while  the  docks  continue  to  expand  and  enlarge,  and 
it  is  a  most  appropriate  place  in  which  to  hold  this  Congress  ;  the  visit  can 
only  be  of  advantage  to  the  members  of  the  Institute. 
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CARDIFF 
CORPORATION     TTVATERTTVORKS. 

By    C.     H.     PRIESTI^EY,     iM.Iiist.C.E., 

Ciijf  Waterworks  Emjlneer,   Cardiff. 
(member.) 


IN  the  year  1850  the  population  of  the  town  of  Canliff  was  about 
18,000,  and  up  to  this  time  the  people  were  depemlent  upon  wells 
and  the  water  which  was  procured  from  the  Dock  Feeder,  the  Kiver  Taff, 
etc.  Many  of  these  wells  were  of  doubtful  purity,  and  in  some  cases 
private  wells  were  in  close  proximity  to  cesspits  and  other  fruitful  causes 
of  disease.  In  fact,  only  two  years  before  this  a  cholera  epidemic  occurre<l 
in  the  town,  over  350  deaths  resulting  therefrom.  In  1850  a  company 
was  formed  for  the  purpose  of  supplying  water  to  the  town,  port,  and 
neighbourhood.  Parliamentary  powers  were  obtained,  which  the  company 
proceeded  to  put  into  operation.  The  first  works  constructed  were  near 
the  Kiver  Ely,  at  the  village  of  that  name,  about  three  miles  from  the 
City  Hall.  A  pumping  station  was  erected,  and  the  water  taken  from 
the  river,  rouglily  filtered,  and  pumped  into  a  service  reservoir  at  Penhill, 
near  Llandaff.  from  which  the  town  was  supplied  by  gravitation. 
Altiiough  this  water  was  charged  at  a  comparatively  cheap  rate,  a  large 
number  of  the  existing  wells  still  remained  in  use,  and  it  was  many  years 
before  these  wells  were  entirely  disused.  From  1851  to  18til  tlie 
population  very  nearly  doubled,  from  18,000  to  33,000. 

The  consumi)tion  having  increased  accordingly,  it  became  necessary  to 
seek  for  further  sources  of  supply,  and  the  waterworks  company  obtained 
an  .\ct  of  Parliament  in  18G0  for  a  gravitation  scheme  at  Lisvane,  foin- 
miles  north  of  Cardiff,  in  addition  to  their  powers  at  Ely.  Tiie  works 
constructed  there  included  a  storage  reservoir  with  a  capacity  in  the  first 
instance  of  tiO  million  gallons,  afterwards  increased  to  80  million  gallon". 
into  which  the  water  of  a  number  of  streams  on  the  gathering  ground  nf 
over  2,000  acres  were  conveyed.  This  gathering  groiuid  extends  on  the 
north  towai'ds  the  Caeriihilly  Hills,  and  east  to  Ccfn-Mably  Park.  Sam! 
filter  beds  were  also  constructed  near  the  reservoir,  togethei'  with  a  trunk 
main  to  the  town.    By  the  same  .Vet  the  company's  water  limits  were  greatly 
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extended,  iucliulinii  a  lari^e  number  of  the  surrounding  parishes,  many  of 
which  have  since  become  jKjpulous,  especially  the  seaside  town  of  Penarth. 
Subsidiary  service  reservoirs  and  pumping  stations  at  Cogan  and  Llandouah 
were  erected  for  the  supply  of  the  Penarth  district.  For  a  considerable 
time  after  the  construction  of  the  Lisvane  Reservoir  it  was  unnecessary 
to  pump  water  from  the  River  Ely ;  but  as  the  population  continued  to 
increase  very  rapidly  this  source  was  again  brought  into  operation ;  and 
to  improve  the  quality  of  the  water  culverts  were  constructed  alongside 
the  river,  which  received  water  from  a  number  of  springs  and  from  the 
higher  ground  by  percolation.  After  the  construction  of  these  culverts 
the  water  was  not  taken  from  the  river  except  occasionally  in  times  of 
drought.  The  waterworks  company  continued  to  supply  the  town  and 
district  from  these  sources  up  to  1878. 

The  company  then  found  it  necessary  to  provide  for  a  rapidly  increas- 
ing population,  and  promoted  a  Bill  in  Parliament  for  further  works  and 
extensions  at  the  Ely  Pumping  Station,  and  at  Llanishen  adjoining  the 
Lisvane  Reservoir.  The  Lisvane  Reservoir  had  already  been  increased  to 
a  capacity  of  80  million  gallons. 

In  the  meantime  it  had  been  felt  by  many  of  the  inhabitants  and 
members  of  the  council  that  it  would  be  in  the  interests  of  the  consumers  if 
the  water-supply  could  be  in  their  own  hands.  The  Corporation  were  also 
advised  that  the  proposed  extensions  were  not  of  such  a  comprehensive 
character  as  to  provide  adequately  for  future  wants.  It  was  therefore 
decided  by  the  council  to  oppose  the  company's  Bill  with  a  view  to  pur- 
chasing their  undertaking.  Negotiations  were  entered  into  with  the  com- 
pany prior  to  the  Bill  coming  before  the  Committees  of  the  Houses  of 
Parliament,  and  an  understanding  was  arrived  at  whereb}'  the  Corporation 
were  to  pay  £300,000  to  the  waterworks  company  for  their  undertaking. 
The  Bill  was  then  allowed  to  proceed  without  opposition  fi'om  the  Cor- 
poration, and  obtained  the  Royal  assent  in  July,  1878.  The  Corporation 
in  the  following  year  received  Parliamentary  sanction  to  purchase  the 
works  and  borrow  the  money  therefor,  the  purchase  being  completed  antl 
the  works  taken  over  by  the  Corporation  on  the  29th  of  September,  lS7i1. 

Following  the  purchase  the  waterworks  committee  took  into  considera- 
tion the  whole  question  of  supply  with  a  view  to  constructing  such  works 
as  might  adequately  meet  the  ever  increasing  needs  of  the  town  and 
<listrict,  and  instructed  their  engineer  to  report  generally  upon  all  avail- 
able sources  of  supply  within  reasonable  distance  of  Cardiff.  A  scheme 
was  eventually  decided  upon  after  much  discussion,  and  on  the  advice  of 
one  of  the  most  eminent   water  engineers   in   the  kingdom,  which  was 
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known  as  the  Taff  Fawr  or  Brecon  Beacons  scheme.  To  meet  the  im- 
mediate requirements  a  reservoir  of  over  300  million  gallons  capacity  was 
constructed  adjoining  the  existing  Lisvane  Reservoir,  this  work  having 
been  authoi-ised  under  the  Company's  Act  of  1878. 

To/f'  Fawr  Scheme. — This  scheme  included  the  construction  of  three 
large  reservoirs  in  the  Taff  Fawr  valley,  over  30  miles  from  Cardiff,  the 
highest  of  these  being  at  the  foot  of  the  Brecon  Beacons,  and  the  lowest 
(yet  to  be  constructed)  being  about  five  miles  above  the  borough  of 
^lerthyr  Tydfil,  with  a  pipe-line  or  conduit  running  therefrom  to  the 
Llanishen  reservoirs  near  Cardiff,  and  with  balancing  reservoirs  as 
required  en  route.  Parliamentaiy  powers  were  obtained  in  1884  for  the 
impounding  of  the  waters  of  the  River  Taff  Fawr  and  the  construction  of 
the  above  works. 

The  watershed  was  di%'ided  into  two  areas  in  order  that  the  reservoirs 
might  be  built  as  required,  the  upper  area  containing  4,000  acres  and  the 
lower  area  6,400  acres  of  gathering  ground.  The  sites  of  the  two 
resenoirs  are  on  the  Old  Red  Sandstone  formation,  which  is  considered 
one  of  the  best  upon  which  to  build  watertight  dams.  It  is  outside  the 
area  of  the  South  Wales  coalfield,  and  some  distance  from  the  Mountain 
Limestone  near  Cefn  Coed.  Two  out  of  the  series  of  three  reservoirs 
have  been  constructed  on  what  was  before  mentioned  as  the  upper  area : 
the  Beacons  resenoir,  which  is  at  the  foot  of  the  Brecon  Beacons,  and 
has  a  capacity  of  345  million  gallons  and  a  top  water  level  of  1,340  ft. 
above  ordnance  datum,  the  Cantreff  reservoir,  some  three  miles  lower 
down,  which  has  a  capacity  of  323  million  gallons  and  a  top  water  level 
of  1,073  ft.  above  ordnance  datum.  The  conduit  and  balancing  reservoirs 
above  mentioned  were  constructed  at  the  same  time  as  the  Cantreff 
reservoir,  the  first  portion  of  the  supply  from  tiie  Taff  Fawr  source  being 
brought  down  to  Cardiff  in  188it,  and  tlie  first  section  of  the  works 
included  above  completed  in  181*7.  Compensation  water  has  to  be 
delivered  into  the  river  on  account  of  the  upper  area  to  the  extent  of  three 
million  gallons  per  day.  It  is  now  proposed  to  go  on  with  the  construction 
of  the  third  reservoir  of  the  series  which  will  have  a  capacity  of  over 
;H)0  million  gallons  and  a  top  water  level  of  844  ft.  above  ordnance  datum. 
When  this  reservoir  is  constructed  a  further  quantity  of  4J  million  gallons 
per  day  compensation  water  will  have  to  be  given  to  the  river.  The  works 
already  constructed  in  the  Taff  Fawr  valley  were  designed  and  carried  out 
Ijy  Mr.  .1.  A.  B.  Williams,  M.  Inst.  C.E.  who  was  the  waterworks  engineer 
to  the  corporation  up  to  18*.t'). 

Simnltaneouslv  with  the  construction  of  the  balancing  reservoirs  and 
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the  Taff  Fawr  conduit,  new  filter  beds  and  service  reservoirs  were  built  at 
the  Heath,  1|  miles  from  the  city  hall,  for  the  low-level  service,  and  at 
Rhubina,  4|  miles  from  the  city  hall,  where  the  last  lialancing  reservoir 
for  the  high  level  service  is  also  constructed.  It  has  been  necessary  since 
this  date  to  considerably  enlarge  the  works  at  both  these  places,  and  also 
to  construct  several  subsidiary  service  reservoirs  and  other  works,  in 
different  positions  near  the  city. 

The  population  at  present  supplied  by  the  corporation  is  estimated  to 
be  222,000,  of  which  over  30,000  are  outside  the  city  limits.  The 
ordinary  consumption  of  water  averages  about  6^  million  gallons  per  day, 
which  in  dry  weather  rises  to  a  maximum  of  over  7^  million  gallons.  For 
the  year  1907  the  actual  average  was  5,961,233  gallons  per  day,  or  27*34 
gallons  per  head  on  the  then  estimated  population  of  218,000.  Out  of 
this  quantity"  11  gallons  per  head  was  sold  by  meter  for  trade  and 
municipal  purposes,  thus  leaving  a  domestic  consumption  of  between  16 
and  17  gallons  per  head.  There  are  no  extra  charges  in  Cardiff  or  the 
district  of  supply  for  any  domestic  purpose  in  addition  to  the  water-rent 
payable  in  accordance  with  the  I'ating  of  the  property,  which  for  all 
houses  of  over  £20  ratable  is  Is.  in  the  £.  There  is  no  incentive,  there- 
fore, to  restrict  the  use  of  water,  and  private  baths  are  very  general  in  all 
classes  of  property,  even  cottage-houses  of  £20  rental  and  under  being 
provided  therewith,  thus  helping  to  promote  cleanliness  and  sanitary 
conditions  amongst  the  people. 

Since  the  waterworks  undertaking  has  been  in  the  hands  of  the 
corporation  a  full  and  constant  supply  for  domestic  purposes  has  always 
been  maintained,  with  the  exception  of  a  short  period  during  the  dry 
season  of  1887,  and  the  legitimate  use  of  water  for  all  purposes  has  been 
encouraged. 

The  water  being  very  soft,  having  from  two  to  three  degrees  of  hard- 
ness only,  is  suitable  for  all  purposes,  both  domestic  and  trade  con- 
sumption, and  the  chemical  and*  bacteriological  examination  thereof 
always  shows  a  high  degree  of  purity. 


Mk.  John  S.  Beodie  (Blackpool)  inquired  whether  Cardiff  was  altogether  a 
«ater-cIoset  city,  as,  if  that  was  so,  the  extremal}'  low  consumption  per  head  of 
the  population  for  domestic  purposes  (sixteen  to  seventeen  gallons)  was  evidence 
of  a  most  successful  management. 

Mr.  Gr.  William  Lacey  (Oswestry)  said  he  noticed  in  Mr.  Priestley's 
description   of   the  works    that  no    mention   Mas   made   of  mechanical  filters, 
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whereas  he  believed  that  some  were  in  use.  He  would  like  to  know  what  make 
of  filters  was  used  and  what  were  the  results  obtained  from  them,  and  how  they 
compared  with  the  results  from  the  ordinary  sand  filters. 

Mb.  Artuub  J.  MvEiix  (Westminster)  asked  whether  water  for  gai-dening 
purposes  was  supplied  b\'  meter  or  otherwise,  and  whether  the  water  so  used 
was  included  in  the  seventeen  gallons  ])er  head  per  day? 

Mn.  T.  Eeauku  Ssin'ii  ( Ivetterins^ )  put  a  question  us  to  whether,  if  the 
gathering  ground  had  not  been  purchased,  the  corporation  had  any  sanitary 
control  by  by-laws  sanctioned  by  the  Local  (Tovernment  Board,  or  by  any  special 
clause  iii  this  A.ct,  which  permitted  of  proper  supervision  of  the  area.  Under  a 
recent  Water  Act  the  Kettering  Urban  District  Council  had  power  to  make 
by-laws  for  the  protection  of  the  gathering  grounds  for  their  reservoirs,  and  he 
was  anxious  to  learn  what  other  authorities  had  similar  powers,  and  in  what  way 
they  were  making  use  of  them. 

.Mr.  Artiiuu  ,].  ABUorr  (Yeovil)  asked  whether  the  amount  of  compensation 
water  returned  to  the  river  prevented  cause  arising  for  claims  in  respect  of  loss 
of  wator  by  tenants  or  others  on  lands  outside  the  gathering  area? 

In  the  event  of  a  compensation  claim  being  sustained,  did  the  Act  provide  a 
time  limit  within  which  such  claims  could  only  be  made ;  if  so,  what  period? 

Mk.  Priestley  (Cardiff)  in  replying,  dealt  first  with  the  question  as  to  the 
filtration  of  the  water.  The  water  came  down  from  the  Taff  Fawr  works,  and 
they  had  ordinary  sand  filters  for  the  high-level  service,  the  water  being  passed 
through  these  and  distributed.  The  water  for  the  low-level  service  jjassed  into 
the  reservoirs  at  Llanishen  and  Lisvane,  and  there  was  no  doubt  that  the  sub- 
siding reservoirs  they  had  there  were  of  great  advantage  to  the  water,  the  water 
delivered  on  to  the  filter-beds  at  the  Heatli  Ixjing  much  better  than  when  taken 
from  the  conduit  into  the  Rhubina  reservoirs.  Tiie  longer  the  water  was  kept  in 
the  subsiding  reservoirs  the  better  the  colour.  A  considerable  amount  of  peaty 
matter  was  taken  out,  hut  a  large  proportion  was  left,  and  the  acid  from  tlie 
peat  had  a  very  bad  effect  cjn  the  pipes.  The  delivering  capacity  of  the  pipe-line 
was  (jriginally  12,UU0,U0O  gallons  a  day,  but  it  was  now  reduci;d  by  incrustation 
at  least  'J.O  per  cent. 

Cardiff"  was  entirely  a  wafer-closet  town,  there  being  no  other  means  of 
getting  rid  (jf  the  e.xcretii. 

Candy  filters  were  in  use  at  thi-  Heath,  but  only  to  a  limited  extent  at 
present,  between  r),000,00()  and  0,00i),iHJ<)  gallons  being  ])assed  through  the  sand 
filters,  while  only  7">0,000  gallons  went  through  the  mechanical  filters.  The 
latter  had  bei'n  put  down  on  economical  grounds,  and  had   proved  a  success, 
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llir  analyses  obtaiiii-d  in  connection  with  their  opeiution  beiiif;  equal  to  those 
from  the  sand  filters.     Sometimes  these  varied  a  little. 

The  gathering  ground  of  the  iiiijiounding  reservoirs  had  not  up  to  the  present 
been  purchased  by  the  corporation.  He  had  urged  that  this  was  a  desirable  >tep 
to  take,  but  although  the  matter  had  been  taken  into  consideration  some  time 
ago,  nothing  bad  been  done.    There  was  only  one  house  on  the  gathering  ground. 

They  had  a  system  of  «aste  \^ater  pre\ention,  DeacQn"s  meters  being  in  use, 
supplemented  by  house-to-house  inspection.  They  were,  however,  helped  in  this 
connection  by  the  very  low  pr.essure  on  the  low  level,  this  being  not  more  than 
35  lbs.  per  square  inch  over  any  part  of  the  city.  They  could  do  \\ith  more,  but 
the  position  of  the  filter-beds  prevented  it.  The  water  for  gardening  purposes 
was  iucluded  in  the  17  gallons  per  day.  They  allowed  the  use  of  water  with 
cans,  but  if  a  hose  were  employed  a  charge  of  10s.  per  year  was  imposed,  and  the 
Lose  h.ad  to  be  held  in  the  hand.  AVhen  sprinklers  were  used  meters  had  to  be 
rented. 

The  consumption  for  trade  purposes  probably  looked  high,  but  large  quantities 
of  «ater  were  used  at  the  Dowlais  works,  on  the  railway  and  at  Penarth  Dock, 
some  of  their  consumers  taking  as  much  as  from  30,1100,000  to  35,00(1, < '00 
gallons  every  quarter. 

Xo  claims  had  been  received  for  additional  compensation.  He  could  not  say 
what  the  waste  of  \\ater  per  head  amounted  to  exactly,  but  it  varied  very 
considerably.  If  it  did  not  show  more  than  2  or  3  gallons  per  head  on  the  waste 
water  diagrams  they  did  not  trouble,  but  if  more  they  made  an  inspection  of  the 
district  affected.     It  was  a  great  advantage  to  have  these  waste-water  meters. 

The  information  desired  in  regard  to  the  balancing  reservoirs  was  rather  a 
large  order,  but  he  would  be  glad  to  show  the  questioner  the  plan,  and  provide 
him  with  particulars,  at  another  time.  The  reservoirs  in  question  were 
intended  to  break  the  pressure  which  would  otherviise  be  carried  in  the  pipes. 

-Mu.  Walker  Smith  and  JIk.  W.  JI\i,i.  also  took  part  in  the  discussion. 
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SOME    RECENT    EXPERIMENTS    ON 
THE    BIOLYSIS    OF    SEWAGE. 

By    "W.      r>.      SCOTT-AIONCRIEFF. 
(fellow.) 


SEVENTY  pages  of  'Mi:  ^lartin's  masterly  rcmmii  of  the  evidence 
given  before  the  Royal  Commission  on  Sewage  Disposal  are  devoted 
to  the  subject  of  preliminary  treatment,  and  nine-tenths  of  this  refers  to 
the  subject  of  anaerobic  hydrolysis.  When  one  of  the  principal  witnesses 
was  asked  if  he  had  any  information  as  to  the  advantages  to  be  derived 
from  letting  the  sewage  remain  "  longer  or  shorter,"  he  answered  "  No ;  I 
have  not  got  that  infonnation."  Other  witnesses  among  the  many 
distinguished  experts  who  gave  evidence  seemed  no  better  able  to  give  a 
satisfactory  reply,  and  yet  the  information  asked  for  is  absolutely  the  only 
basis  upon  which  the  proper  dimensions  of  liquefying  tanks  can  be  deter- 
mined. These  remai'ks  are  intended  to  show  that  some  steps  should  be 
taken  to  place  the  subject  of  sewage  purification  upon  a  more  rational 
footing. 

The  e.\)ieriments  to  be  described  dealt  with  the  discharge  from  ten 
workmen,  more  or  less,  the  measure  of  actual  pollution  being  ascertained 
in  every  case  from  the  chlorine  content  of  the  sewage.  Tiie  immediate 
objects  of  the  investigation  were  to  discover,  first,  What  were  the  periods 
of  hydrolysis  that  gave  the  neccssaiy  standard  of  purification  under 
measured  conditions  of  flow,  and  periods  between  each  discharge  of  the 
septic  effluent  ujion  the  filtration  surface  ;  and,  second,  to  discover  if 
filtration  under  these  measured  conditions  tiirough  given  materials  would 
yield  the  rerpiired  standard  of  purification  at  the  maximum  filter  depth 
available,  wiiicli  liappeued  to  be  three  feet.  Tiie  information  obtained 
from  the  first  would  regulate  the  dimensions  of  the  hydrolysing  tanks,  and 
from  the  second  would  regulate  the  dimensions  of  the  filters.  By  halving 
the  I'ate  of  flow  it  was  found  tliat  tlie  nitrification  of  tlie  filtered  effluent 
was  almost  exactly  doubled,  and,  if  tlie  Iiigiier  nitrification  had  been 
necessary,  it  is  obvious  that  this  could  only  have  been  obtained  by  doubling 
the  capacity  of  the  filters. 
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The  experiments  were  carried  out  on  behalf  of  a  Committee  of  the 
SuiTey  County  Council  and  ivere  confined  to  the  two  objects  mentioned. 

Temporary  closets  and  urinal  accommodation  were  provided  for  the 
use  of  10  persons.  The  closets  were  flushed  liy  means  of  a  25-gallon 
cistern  which  was  actuated  by  an  electrical  connection  to  the  office  of  the 
clerk  of  works,  who  kept  the  keys  to  the  closets.  On  the  keys  being 
returned  to  the  office  a  flush  was  given  by  touching  a  button.  In  addition 
to  the  25-gallon  cistern  there  was  one  with  a  capacity  of  .50  gallons  which 
was  used  for  flushing  the  urinals  with  waste  preventing  cisterns  and  for 
the  supply  of  two  washhand  basins.  This  50  gallon  cistern  was  used 
through  the  day  and  emptied  every  night,  so  that  the  total  water  supply 
was  10  times  25  gallons  for  the  closets  and  50  gallons  for  urinals  and 
washhand  basins,  making  in  all  30  gallons  per  head  per  day.  The  whole 
of  the  drainage  system  was  newly  laid  so  that  the  biolytic  changes  that 
occurred  were  absolutely  confined  to  the  woric  of  the  organisms  of  the 
alimentary  canal  and  their  enzymes.  The  sewage  first  passed  through  a 
detritus  chamber,  measuring  3  ft.  by  2  ft.  and  2  ft.  deep,  fixed  on  the  line 
of  the  drain,  about  100  yards  from  the  closets,  and  this  was  provided  with 
two  slate  dipstones  with  their  bottom  edges  6  inches  from  the  bottom. 
This  arrangement  is  intended  to  serve  the  purpose  of  an  additional  grease 
trap  as  well  as  a  detritus  chamber.  After  passing  through  this  chamber 
the  sewage  was  conveyed  in  an  iron  drain  5  in.  in  diameter  to  a  culti- 
vation-tank measuring  10  ft.  long  by  3  ft.  9  in.  wide  by  3  ft.  2  in.  in 
depth ;  this  had  a  sloping  bottom  and  was  filled  with  large  flints  which 
occupied  half  its  cubic  content,  leaving  a  liquid  capacity  of  exactly  250 
gallons.  It  will  be  noticed  that  the  arrangements  allowed  of  an  accurate 
estimate  of  the  time  during  which  any  portion  of  the  sewage  remained  in 
the  tank,  seeing  that  what  came  in  the  morning  as  it  passed  under  the 
flints  and  was  regularly  displaced  in  an  upward  direction  by  subsequent 
discharges  of  the  cistern  could  be  subjected  to  any  desired  period  of 
hydrolysis  with  great  accuracy.  By  taking  a  sample  in  the  morning  it 
would  be  that  of  a  discharge  that  had  occurred  at  some  particular  hour  of 
the  previous  day,  and  by  taking  a  sample  in  the  afternoon  it  would  be 
that  of  a  particular  discharge  of  the  same  day.  By  taking  a  sample  on 
Monday  morning  it  would  be  that  from  a  discharge  on  the  previous 
Saturday  as  the  closets  were  only  used  twice  on  Sunda3% 

After  passing  through  tlie  hydrolysing  cultivation  tank  the  sewage  passed 
into  a  small  sump  from  which  it  was  continually  overflowing  and  from  which 
a  portion  was  pumped  up  and  continuously  discharged,  first  into  a  gauging 
box  and  then  with  an  accurately  measured  flow  on  to  tlie  u})per  surface  of 
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tlie  filtering  material  of  the  Testing  Apparatus.  This  was  the  standard 
machine  which  has  already  been  described  in  the  Transactions  of  The  Roml 
Sanitary  Institute,  vol.  xxiv.,  part  iii.,  page  4(H),  and  which  has  been 
ailopted  by  the  Indian  Goverimient  and  by  La  Caisse  Xafionale  des 
Heche  re  fie"  Sciendf'jnes,  in  France.  The  rate  of  flow  was  regulated  np 
to  1,000,000  gallons  per  acre,  per  24  hours,  and  the  period  between  each 
discharge  on  the  filter  to  the  same  as  that  of  the  Ashtead  experiments, 
namely,  seven  and  a  lialf  minutes.  This  was  readjusted  so  as  to  remain 
the  same  when  the  flow  was  reduced  to  50(.),000  gallons  ])er  acre,  per  24 
hours,  and  was  so  exact  that  the  tipping  had  the  accuracy  of  a  clock. 
There  should  be  no  difficulty  in  ha\ing  the  same  accuracy  in  the  largest 
installations.  The  immediate  object  of  the  experiments  was  to  arrive  at 
the  dimensions  of  the  cultivation  tanks  required  for  a  popidation  that 
might  vary  from  four  or  five  persons  to  as  many  as  a  hundred,  and  to 
discover  under  what  conditions  an  available  filtering  depth  of  3  feet  would 
give  the  required  standard  of  purity.  The  testing  ajiparatus  provided  for 
samples  being  taken  from  every  foot  of  filtering  depth  u])  to  six,  but 
samples  were  only  drawn  from  the  2nd,  3rd,  and  4th  foot,  as  those 
covered  the  ground  as  regards  the  immediate  ])oints  that  required  investi- 
gation. 

The  filtering  material  was  composed  of  saggars  as  used  at  Hanlev. 
in  three  grades  of  four  inches  each,  the  finest  on  tiie  top,  making  up  one 
foot,  followed  by  local  gravel  grailed  to  an  average  size  of  about  three- 
quarters  of  an  inch. 

Before  referring  to  the  analyses  in  detail  it  may  be  well  to  make  one  or 
two  observations  upon  the  irregularity  that  must  necessarily  occur  in  evi'rv 
installation,  large  or  small,  due  to  the  different  conditions  prevailing  at 
different  periods  of  the  day,  such  as  occur  at  noon  after  a  large  flow  of  the 
strongest  sewage,  or  in  the  early  morning  when  one  part  of  tiie  .sewage  lias 
been  a  long  time  in  the  tank,  and  so  on  ;  the  effects  of  these  have  never 
been  estimated  with  any  accuracy  for  lack  of  the  necessary  apparatus,  but 
when  this  is  available,  as  in  the  case  of  these  Clandon  exjierimeuts,  it  is  now 
shown,  I  believe  for  the  first  time,  to  what  extent  a  well  matured  filter, 
worked  under  proper  conditions,  is  capable  of  dealing  with  the  iiollnting 
organic  matters  under  widely  varying  conditions  as  i-egards  ditTei'ent 
periods  of  hydrolysis. 

It  should  be  noted  that  the  results  obtained  are  strictly  confined  to  the 
conditions  that  produced  them,  and  that  they  do  not  justify  any  generali- 
sations unless  these  are  based  upon  a  very  careful  consideration  f>f  the 
actual  facts.     For  instance,  although  there  is  the  most  explicit  e\  idence 
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that,  tlic  filter  was  rapable  (if  purifving  the  sewage  to  a  fairly  liigh  standard 
under  widely  different  periods  of  hydrolysis,  it  by  no  means  follows  that  if 
it  had  been  dealing  with  fresh  sewage  from  the  first  it  would  ever  have 
become  equally  active,  or  that  if  it  had  been  dosed  all  along  with  sewage 
that  hat!  remained  47  hours  in  the  tank,  it  woukl  iiave  been  ef|ually 
efficient. 

Referring  to  the  e.\perinients  which  are  set  forth  in  tabular  form,  it 
will  be  noted  that  they  were  commenced  when  the  cultivation  tank  had 
been  at  work  from  the  23rd  of  September,  1907,  to  the  22nd  of  January, 
1908,  a  period  of  121  days,  while  the  testing  filter  was  started  on  the  4th 
of  December,  1907,  and  bad  a  maturity  of  49  days.  Tiie  first  two  experi- 
ments had  an  interval  of  seven  days  between  them,  and  were  intended  to 
discover  if  the  conditions  were  so  uniform  as  to  give  identical  results,  in 
other  words,  to  find  if  the  apparatus  was  reliable.  Tak'uuj  thf  fujuren 
from  the  depth  of  three  feel,  which  was  the  maximum  available  without 
pumping  in  the  installation  itself,  it  will  be  noticed  that  the  strength  of 
the  sewage  as  gauged  by  the  chlorint'  content  was  practically  the  same, 
but  that  there  was  a  slight  improvement  under  the  heads  of  albuminoid 
ammonia,  oxygen  consumed  and  nitrates.  This  might  reasonablv  have 
been  expected  as  the  result  of  the  progressive  maturity  of  the  filter. 

In  the  third  experiment  the  capacity  of  the  cultivation  tank  was 
reduced  to  one-half  by  tapping  it  lower  down  so  that  the  hydrolysis  could 
be  reduced  from  22  hours  to  4  hours.  The  sewage  was  stronger  in  the 
ratio  of  4'28  to  3, 'the  albuminoid  figure  remained  nearly  constant,  and 
the  nitrates  were  rather  more  than  doubled. 

In  tiie  fourth  experiment  the  strength  of  tiie  sewage  was  exactly 
doubled  by  the  simple  expedient  of  halving  the  supply  of  water,  and  the 
hydrolysis  was  altered  to  47  hours,  by  taking  the  samples  at  noon  on 
Monday  so  that  they  represented  the  discharges  of  the  previous  Saturday, 
the  closets  only  having  been  used  twice  or  three  times  during  Sunday, 
which  was  not  sufficient  to  displace  the  mid-day  discharges  of  the  previous 
day.  Here  we  find  that  the  lengthened  ))eriod  of  anaerobic  fermentation 
had  the  effect  apparently  of  making  the  organic  nitrogen  more  refractory 
to  the  nitrifying  work  of  the  filter,  seeing  that  the  ratio  between  the 
nitrates  and  the  chlorine  in  the  thii-d  experiment  was  as  1"G  to  4"28,  and 
in  the  fourth  it  had  fallen  to  1-4  to  8. 

In  the  fifth  experiment  the  tank  capacity  remained  at  125  gallons  and 
the  gallons  per  person  15,  but  the  hydrolysis  was  reduced  to  9  hours. 
Here  we  find  the  free  ammonia  has  been  greatly  increased  as  compared 
with  the  third  experiment,  the  chlorine  content  of  the  tank  effluent  being 
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about  the  same,  while  the  oxygen  consumed  lias  been  I'echicecl  by  more 
than  50  per  cent.,  and  the  albuminoid  and  nitrate  figures  are  about 
the  same. 

In  the  sixth  experiment  the  effects  are  shown  of  reducing  the  rate  of 
flow  by  one-half,  that  is  to  say,  from  1,000,()()()  gallons  to  500,000  per 
acre  per  24  hours,  while  the  periods  between  tlie  charges  were  the  same, 
7^  minutes.  The  result  was  that  the  free  ammonia  had  disappeared, 
the  albuminoid  ammonia  remained  about  the  same,  and  the  nitrates  were 
increased  by  about  30  per  cent.,  as  compared  with  the  third  experiment 
with  a  4  hours'  hydrolysis  and  a  chlorine  content  identically  the  same. 

In  the  seventh  experiment  a  period  of  fourteen  days  was  allowed  to 
elapse  in  order  to  allow  ample  time  for  the  filter  to  adjust  itself  to  tiie 
changed  condition  of  taking  the  sewage  from  a  point  below  the  small 
detritus  chamber  without  its  having  passed  through  the  cultivation  tank 
at  all.  The  result-s  were  that  the  nitrification  was  about  the  same  as  in  the 
third  experiment,  the  free  annnonia  had  again  disapjiearcd,  the  albuminoid 
ammonia  had  slightly  decreasetl,  tin-  oxygen  consumed  was  I'educed  by 
more  than  50  per  cent.,  and  the  nitrates  were  abnut  the  same,  while  the 
chlorine  contents  were  identical. 

The  upshot  of  the  experiments,  from  a  practical  point  of  view,  was 
that  a  sample  of  effluent  could  be  handed  to  the  conunittee  of  what  might 
be  expected  when  the  maxinunn  number  of  inhabitants  were  in  residence 
and  the  installation  constructed  on  the  information  actually  obtained. 
How  many  millions  of  money  would  have  i)een  saved  to  the  long  suffering 
British  ratepayers  if  similar  information  had  i>een  available  in  every  case! 

It  should  ijc  adiled  that  in  order  to  avoid  excessive  discharges  of  liquid 
that  wouM  be  far  beyond  the  capacity  of  the  filter  to  deal  with  the 
discharge  from  the  laundry  is  separately  dealt  with,  through  o|>en-jointed 
earthenware  drains  laid  in  loi>se  iialiast  i)elow  the  level  of  tin-  iiround. 
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Anali/'"'''  nf  Samjiles:   from    i^nltication    Tank-  and  Sewngp   Tester. 
KXPKUI.MEN'T  No.  1. 


Daily 


Capacity 


Period 

between     Hydro- 
eaoh  lysiR. 

Discharge. 


I9U8. 
Jan.  22 


Wedne.s- 
day. 


4  p.m. 


300; 
gals. 


1,000,000  1  7i  min. 


CULTIVATION  TAKK. 


FILTER  DEPTH. 


Parts  per 
100,000. 


Odour    

Sediment  on  standing 

Appeai-ance      

Free  ammonia 

Albuminoid  ammonia 
Oxygen  consumed  in  4  hours 

Chlorine  

Nitrate 


Offensive 

Slight 

Cloudy 

•3:3 

•26 

•48 
4-3 

Nil 


None 

None 

Clear 

•16 

•08 

•06 

3-4 


None 

None 

Clesr 

•12 

•16 

•16 

3-1 


None 

None 

Clear 

•08 

•06 

.06 

30 


Cultivation  Tank  started  September  -JSrd,  1907.    Filter  December  4th,  1007. 


KXPERIMENT   No.  2. 


Liiiuid 
Capacity 


Bate  of  Period 

Flow  per       between 


Hydro 
lysis. 


1908. 
Jan.  29 


Wednes- 
day- 


4  p.m. 


30      1,000,000 
gals. 


7^  min. 


22 
hours. 


CULTIVATION  TANK. 


FILTER    DEPTH. 


Odour    

...'      Slight 

Appearance      

...       Cloudy 

Sediment  on  standing 

Slight 

tree  ammonia 

•4 

.\lbuminoid  ammonia 

•1(1 

Oxygen  consumed  in  4  hours 

-24 

Chlorine 

3-.T 

Nitrate 

.Nil 

None 

Clear 

Slight 

•16 

•1)0 

•Hi 


None 

Clear 

None 

•12 

•118 

•08 


None 

Clear 

None 

•08 

•06 

•16 

4-(» 


I 
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EXPERIMENT  Nn. 


Dite.              Dij-. 

Hour. 

Daily 
Flow. 

Lii{ui<l 
Gallons     Cdpaciiy 
fi.SOam.          of 
.1 .10  p.m.      Cultira- 
tioQ  Tank. 

Gallons 

per 
Person 

Kate  of         Porioil 
l''low  per      between 
Acreper          each 
24  hours.      Discharge 

Hydro- 
lysis. 

19U«: 
Feb.  19 

Wedae3- 
day. 

4  p.m. 

300 
gals. 

300 

125 

gals. 

30 

1 

1,000,000   7i  min. 
gals. 

4 

hours. 

CULTIVATION  TANK. 


FILTER  DEPTH. 


Odour     

Appearance      

Sediment  on  standing 
Kree  Ammonia 
.Mbiiminoid  ammonia 
(l.vygen  consumed  in  4  hours 

Chlorine  

.Vilnite 


Offensive 
Cloudy 

Slight 
1-6 

•18 

•8 

Nil 


None 
(,'lear 
Slight 

•4 

•08 

•B4 
4-26 


None 
Clear 
Slight 

•21 

•09 

4-_>i 
rii 


None 
Clear 
Slight 

•4 

•03 

•(U 
4  2-! 
l.tj 


Cultivation  Tank  .started  .September  23rd,  1907.     I'ilter  Uecmher  4tli,  1907 


K.VI'ERIMENT    No.  4. 


"    Date. 

Day. 

Dour. 

Daily 
Flow. 

U|iii>l 
(iallona.  ,  CapaoUv 
11.30  a.m.           of 
;.0  p.m.       Oultiva- 
lIoa'Dank. 

( Jallon» 

per 
Person. 

Ilaienf 
Flow  per 
Acreper 
'.M  hours. 

Period 

lielueen 

each 

Diseharfire 

Hydro. 

lysi.. 

1!KJH. 

Mar.  2 

Monday 

12 

ir.o 

iriO 

125 

15 

I.IHHVKIO 

7' 

min. 

47 

noon. 

gals. 

gaU.    1 

gals. 

hours. 

CULTIVATION  TANK. 

F 

ILTEU   DE 

PTH. 

eet 

Odour    . 

Parts  per 
ino.nnii 

OITensive 

•id 

■ot. 

ht 

3  feet. 

4 

...1 

SliL 

.None 

None 

Sediment  on  sinniling 

Slight               Slight 

Slight 

Slight 

Appearance       

Cloudy        1       Cleiir 

Clear 

I'lenr 

Kree  amnii>nia 

...| 

.u^          i          1.2 

10 

•s 

.Mliuminoid  amunmia 

•24        1             11 

•10 

•0!) 

O.wgen  consumed  in  4  hours 

■M        '            -48 

•48 

•h; 

(.'lilorioe 

10                     H 

8 

s 

.Vitrate 

"t 

Nil         1           -9 

1-4 

II 

CullivHti.in  Tank  started  .'^.•plcuilior  'J.lrd,  1!KI7.     riltor  IK'Ccmhfr  llli.  I9'»7 


W.    D.    SCOTT-MONCKIEFF. 


4.33 


EXPERIMENT   Xo.  5. 


I'JciS. 
.Mar.  (; 


l.i.imd 
r.allons.      Capacity  ,'lallonp 


Bale  uf 
Flow  per 
Acre  per 
24  hours. 


between     Hydrc 
each      I   lysis. 
Discharge. 


Fridaj'        5  p.m. 


l.'iO 
sals. 


125         15      1,000,000 !  7i  min.  I      0 
gals.  gals.  j  hours. 


CULTIVATION    TANK, 


Odour    

Sediment  nn  standinp; 

Appearance      

Free  amiunnia 

Albuminoid  aninioiiiii.. 
Oxygen  consumed  in  4 

Chlorine 

Xilrate...  


FILTER    DEPTH. 


3  feet. 

4  feet. 

None 

None 

Slight 

Slight 

Clear 

Clear 

1-2 

l-(i 

•1 

•09 

■32 

•y2 

5-5 

0-.) 

1-4 

•y 

Cultivation  Tank  started  September  23rd,  ISO".     Filter  December  4th,  1907. 


EXl'EKIMENT  No.  G. 


Dale. 

my.              Hou,-.           ^^^ 

Liquid 
Gallons.     Capacity 
fi.aO  a.m.  '        of 
6.30  p.m.  '    Cultiva- 
tion Tank. 

Gallons 

per 
Person. 

Hate  of     1     Peiiod 
Flow  per      between 
Acre  per          each 
24  hours.  1  Discharge. 

Hydro- 
lysis. 

1!)US. 
Mar.  11     Wednes- 
day. 

5  p.m. 

150           150           125 
gals.                    ,     gals. 

15        500,000 
gals. 

7i  min.        9 
hours. 

CULTIVATION   TANK. 


FILTEE    DEPTH. 


Parts  per 
100,000. 


Odour     

.'''ediment  on  standing 

Appearance       

Free  ammonia 

Albuminoid  ammonia 
Oxygen  consumed  in  4  hours 

Chlorine 

Nitrate 


Offensive 
Slight 
Cloudy 
2 

"•32 
■64 

4-28 
Nil 


Slight 

Slight 

Clear 

■0 

•14 

•48 

4^28 

V6 


None 

Slight 

Clear 

■0 

■12 

•16 
4^'2S 


None 
Slight 
Clear 
•0 

•11 

■16 
4'28 


Cultivation  Ti.nk  startfd  .-September  2:3id,  IW".     Miter  December  4th,  1907. 
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KXrP.RIMEXT   N(i.  7. 


Day. 


Liquid 
liallona.  i  Capacity 
C.Ma.m.  of 

6.30  p.m.  i   Cultiva- 
jtionTauU 


Gallons 

per 
Person. 


Flow  per      between 
Acre  per    .      each 
24  hours.  iDischargo 


1908. 
Mar.  25 


Wednes- 
day. 


12 

noon. 


300 

gals. 


CULTIVATION  TANK. 


Odour 

Appearance      

Sediment  on  standing 

Free  ammonia 

Albuminoid  ammonia 

O.vygen  congumed  in  4  hour.* 

Chlorine 

Nitrale  ... 


Parts  per 
ioo,noo. 


Slight 

Cloudy 

Slight 

1-2 

•18 

•64 

4-28 

Nil 


30     .1,000,000  7i  min. 

!'     gills.       I 


FILTER   DEPTH. 


Raw 
Sew- 
age 


None 

Clear 

Very  slight 

•OS 

•09 

•48 

4-28 

1-4 


None 

Clear 

Very  .flight 

■•0 

•07.'> 

•.•i2 
4-.'.S 
1-4 


None 

Clear 

Very  slight 

■0 

■Oi5.-) 

•32 
4-28 
Mi 


iMu.  AuTiiiu  .1.  M.MtTis  (Wt'-stniinstcr)  said  \iv  would  like  to  make  a  lew- 
observations  on  the  experinionts  of  the  autlior.  Tlic  .sewage  dealt  with  in  the 
ex])eriinonts  was  almost  entirely  a  water-closet  sewage;  and,  further,  he  had  a 
very  large  water  siii)])ly,  thirty  gallons  per  head  per  day.  it  was  ohvioiis  that  the 
results  from  that  sewage,  which  was  simple  in  its  character,  were  not  necessarily 
an  inde.x  to  « hat  one  might  e.tiiect  in  dealing  with  ordinary  domestic  sewage 
containing  soapsuds  and  kitchen  waste  of  all  kinds.  The  author  himself  warned 
them  against  generalising  too  much  from  tho.se  results,  and  said  that  these  results 
were  strictly  confined  to  the  conditions  w  Inch  produced  them,  lii'  would  like  to 
ask  whether  those  analytical  tables  were  not  as  a  rule  based  ini  single  analyse.s? 
They  would  have  been  more  valuable  if  they  could  have  had  averages,  hut  at  the 
same  time  he  recognised  the  didiculty  and  expense  which  that  would  have  in- 
volved. They  ought  to  bo  grateful  to  Mr.  Scott-iMoncrieff  for  what  he  liad  given 
them,  rather  than  carp  at  the  results  becau.se  he  had  not  given  them  more. 

One  other  lesscm  which  .seemed  to  come  out  of  those  experiments  was  the 
wide  range  of  time  which  apparently  might  be  allowed  for  the  hytlrolylic 
I'hanges  without  to  any  great  extent  detracting  from  the  work  of  the  (ilter.s.  In 
the  fourth  experiment  certainly  Die  ])ro])ortion  of  nitrates  was  less  than  in  some 
of  the  other  experiments,  hut  if  they  looked  at  the  albuminoid  ammonia  and  bore 
in  mind  that  the  sewage  dealt  with  was  twice  as  strong  as  in  the  otlier  experi- 
ments, they  would  see  that  with  forty -.seven  liours'  hydrolysis  they  got  very  good 
results  in  the  filU-r.     After  all,  time-  alone  was  not  the  governing  consideration. 
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It  was  a  question  of  the  amount  of  work  done,  and  the  amount  of  work  done  in 
hydrolysis  depended,  not  only  on  time,  but  also  on  other  factors,  such  as  tem- 
perature. The  importance  of  temperature  as  affecting  the  work  of  a  septic  tank 
was  \\e\l  shown  Ijy  Dr.  Fowler,  of  Manchester,  in  his  report  to  the  Congress  on 
Hygiene  held  at  IJerlin  last  year.  Dr.  Fowler  also  mentioned  a  series  of  labora- 
tory experiments  which  he  carried  out  for  the  purpose  of  determining  the 
duration  of  Ihe  tank  treatment  required  by  the  concentrated  sewage  with  which 
he  had  to  deal  in  India.  For  a  sewage  of  five  gallons  per  head  per  day  he 
recommends  a  stay  of  three  days  in  the  tank.  He  states,  in  conclusion,  that 
"the  capacity  must  be  carefully  considered  in  relation  to  tjje  number  of  users 
rather  than  the  volume  of  the  sewage." 

Mk.  Thos.  R.  Smith  ( Ivetti-ring)  said  lie  w  i-ijied  to  ask  a  question  on  experi- 
ment No.  ').  He  understood  the  author  to  draw  attention  to  the  satisfactory 
nitrification  shown  here  after  only  four  hoiu's'  hydrolysis.  At  the  same  time 
the  reduction  in  oxygen  consumed  was  very  small,  practically  nil,  only  from  O'N 
to  0'7^  parts  per  10(),(IU0.  He  would  be  glad  to  know  whether  it  was  to  be 
understood  that  this  effluent  was  in  a  particularly  favourable  condition  for 
further  reduction  in  oxygen  consuuied,  or  what  deduction  was  to  be  made  from 
those  figures.  ]n  the  other  experiments  with  longer  periods  for  hydrolysis  the 
reduction  in  oxyj^eu  consumed  was  uiuch  greater. 

Mn.  C  W  vTi;]u  Ai,],  ( Ihistol)  said  Mr.  Moncriefi's  figures  showed  irregulaii- 
ties  which  were  not  easily  explained,  and  his  original  sewage  was  of  a  weak  and 
easily  broken-up  character. 

The  great  value  of  the  paper  was  not  so  much  the  results  obtained  under 
the  named  conditions,  but  that  it  gave  a  method  of  ascertaining  and  stating  in 
figures  the  results  of  the  highly  complicated  processes  going  on  in  the  hydro- 
lizing  tank. 

yiii.  !S.  (i.  liutiKES  (t'liard)  said  he  would  like  to  know  if  there  were  any 
particular  reasons  why  Hint  was  used  in  the  cultivation  tank,  and  the  size  of 
Hint  used. 

Mil.  James  Mlnce  (Belfast)  said  lie  was  glad  to  hear  tlie  queries  put  to  the 
author,  and  would  like  to  ask  him  in  addition  how  he  would  deal  with  a  case 
on  the  lines  of  the  pajier  where  the  ordinary  daily  flow  had  on  one  day  an 
increase  of  25  per  cent,  in  volun\e  owing  to  discharge  from  a  distillery,  then 
a  period  of  from  one  week  to  three  in  which  no  such  discharge  occurred : 
on  another  occasion,  also,  intermittent  discharges  from  flax  washing  or  other 
mill  and  finishing  works  refuse  containing  large  quantities  of  chloride  of 
lime;  at  another  time,  sea-water  lifted  for  condensing  purposes  and  discharged 
when  considered  too  foul  or  too  hot  for  its  purpose,  or  refuse  from  tiuiber  works. 
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such  as  creosote,  etc. :  in  short,  a  sewage  which  varied  from  day  to  day,  the  same 
conditions  seldom  arising,  either  of  volume  or  quality ;  and  to  crown  all,  with  a 
discharge  for  the  effluent  limited  to  8|  hours  in  one  tide,  i.e.,  about  every  12j 
hours  ? 

Mr.  E.  (i.  .M.vwuKV  (^  Leicester)  agreed  with  the  necessity  tor  preliminary 
experiments.  He  had  undertaken  these  at  Lsicester,  the  result  being  that  in- 
stead of  putting  down  tank  capacity  for  a  twenty-four  hours'  flow,  he  had 
found  that  provision  for  a  quarter  oE  the  dry-weather  flow  was  sufHcient.  Tlie 
result  had  been  eminently  satisfactory.  When  they  tried  the  twenty-four  hours" 
flow  the  anaerobic  action  was  far  too  advanced  to  give  good  results,  especially 
when  they  liad  to  apply  the  effluent  to  grass  Land.  What  had  been  attained  at 
Leicester  only  showed  that  every  district  must  be  dealt  with  acjording  to  its 
conditions.  They  had  a  fair  length  of  outfall  sewer,  and  they  had  to  pump  the 
sewage  through  14  miles  of  rising  main,  and  he  did  not  require  to  tell  them  of 
rhe  breaking  up  and  splendid  preliminary  work  which  was  going  on  before  it 
went  into  the  tanks. 

Mk.  G.  WiLLi.^M  L.vcEY  (Oswestry)  said  he  had  a  recollection  of  ^[r.  Scott- 
-Moncrietf  stating  in  a  pajier  he  read  some  time  ago  that  he  had  solved  the  prob- 
lem of  sewage  treatment,  but  those  experiments  go  to  prove,  and  no  doubt  Mr. 
Scott-Moncriefl'  will  himself  admit,  that  the  solution  has  not  yet  been  reached. 
A.S  he  stated  generalisation  on  the  subject  was  not  possible,  for  what  treatment 
would  suit  one  sewage  would  ])robably  not  suit  another.  He,  therefon',  could 
not  see  that  the  results  obtained  were  of  much  u.se  except  perha|is  in  one 
instance,  and  that  was  to  show  the  inadvisabilit)'  of  over  hydrolizing  or  over 
septicizing  of  the  sewage.  He  would  like  to  ask  what  puriHcation,  if  it  were 
known,  was  effected  by  the  cultivation  tank?  What  was  the  analysis  of  the 
crude  sewage  as  compared  with  that  of  the  effluent  from  the  tank?  He  did  not 
know  if  Mr.  .Scott-Moncrieff  could  explain  the  variability  of  the  results  of  his 
experiments.  On  working  out  the  percentages  of  purification  effected,  the 
results  did  not  appear  to  be  very  good.  In  albuminoid  ammonia,  generally 
speaking,  was  obtained  the  greater  and  the  more  uniform  percentage,  it  ranging 
from  77  per  cent,  to  ")">  per  cent.,  whereas  in  oxygen  absorbed  ranged  from 
87'5  percent,  in  experiment  No.  1  to  nil  in  experiment  No.  -4,  this  hitter  being 
the  one  on  which  the  hydrolysis  was  continued  tor  forty-seven  hours. 

Mii.  \i  W.  Cass  (  F;iriiham)  said  th:it  the  results  .if  tiie  experiments  treated 
upon  in  .Mr.  Scotl-MoncrieiVs  pa|)er  were  undoubtedly  of  interest  in  so  fur  as 
they  related  to  the  sewage  experimented  with,  but  he  failed  to  see  how  the  data 
could  be  applied  to  a  sclienie  involving,  say,  miles  of  sewers,  with  a  very  slow 
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rate  of  flow,  in  which  some  of  the  sewage  taken  into  the  sewers  very  remote 
from  the  works,  would  have  undergone  considerable  fermentation  before  reaching 
the  same,  whilst  sewage  taken  in  nearer  the  outfall  may  be  comparatively  fresh, 
and  more  nearly  approximating  in  condition  to  that  experimented  on  by  the 
author  of  the  paper.  Furthermore,  it  would  be  very  difficult  to  experiment 
with  town  sewage  under  the  varying  range  of  conditions  which  greatly  affects  its 
state  on  reaching  the  outfall  works. 

The  range  between  these  various  states  of  the  sewage  was  very  wide  owing 
to  the  varying  conditions  of  the  sewers,  tbe  state  of  the  weather,  difference  in 
temperature,  the  inflow  of  trade  refuse,  the  time  <}f  day  or  night,  and  other 
causes. 

He  mentioned  those  matters  to  show  that  experiments  might  be  misleading, 
and  also  what  useful  experiments  would  involve. 

Mr.  Scott-Moxcrieff  (Surrey)  said  that  he  greatly  appreciated  the  kind  way 
in  which  his  paper  had  been  received.  Mr.  Martin  had  truly  stated  bow  mis- 
leading it  was  to  argue  from  one  case  to  another.  Apparently  small  differences 
often  make  all  the  difference  as  regards  results. 

In  sewage  treatment  there  should  be  no  such  thing  as  an  unproved  expecta- 
tion. It  did  not  matter  what  a  scheme  might  be,  it  was  always  based  upon 
certain  expectations  coming  from  definite  proposals,  and  these  should  always  be 
tested  beforehand  and  identified  with  the  measured  conditions  that  produced 
definite  results. 

The  author's  case  had  been  stated  with  the  greatest  clearness  when  it  was 
said  that  we  should  be  able  to  go  to  the  outfall  of  a  town  sewer  before  the  works 
were  constructed  and,  by  means  of  a  suitable  apparatus,  be  able  to  produce  a 
sample  effluent  such  as  could  be  expected  w  hen  the  maximum  number  of  in- 
habitants were  in  residence.  The  author  would  add  the  proviso  that  in  no  ca<i! 
should  the  sanction  to  borrow  for  a  large  scheme  be  given  until  a  unit  of  the 
proposed  works  had  been  in  operation  long  enough  to  make  sure  that  the 
results  corresponded  to  a  previously  produced  standard  sample.  If  they  did 
not  correspond,  the  causes  of  the  discrepancy  should  be  ascertained  before  going 
further.  In  other  words,  the  contention  was  that  the  works  should  be  so 
designed  as  to  produce  a  definite  pure  effluent  (previousl)'  obtained  from  accu- 
rately measm-ed  conditions)  from  a  definite  foul  sewage. 

Not  only  the  ratepayers'  money,  but  man}'  heart  burnings  on  the  part  of  the 
hard  worked  inspectors  of  the  Local  Government  Board,  would  have  been  saved 
if  such  information  had  been  obtained  beforehand.  It  would  give  a  sense  of 
security  to  the  Board,  in  their  capacity  of  guardians  of  the  ratepayers'  money,  if 
the  engineer  of  a  scheme  could  produce  a  bottle  of  effluent  which  he  had  obtained 
from  accurately  measured,  definite  conditions,  and  be  al)le  to  give  an  assurance 
that  it  would  be  reproduced  on  a  large  scale  when  the  works  were  completed. 


43 cS       So7)ie  Recent  Experiments  on   the  Bioli/sis  of  Sewii(je. 

For  an  example  of  that,  they  had  only  to  go  to  Staines  and  see  how  the  rate- 
payers hail  been  protected  by  having  known  beforehand,— so  nnich  so,  indeed, 
that  they  did  not  trouble  tlie  Jjocal  Government  Board,  hut  carried  out  the  work 
on  a  very  reduced  scale  of  cost  and  with  a  clear  knowledge  of  what  was  required. 
In  that  case  there  was  a  strong  brewery  senage  to  deal  w  itii,  and  the  effluent  had 
to  be  a  very  good  one,  as  it  [>assed.  ami  had  passed  for  several  years,  directly  into 
a  tributary  of  the  Thames. 

Referring  to  the  various  |)oints  raised  in  tlie  discussion,  tlu*  author  «as  afraid 
that  the  scope  and  meaning  of  his  proposals  were  not  yet  ch'arly  understood.  It 
was  only  beginning  to  be  generally  recognised  that  hitherto  the  sewage  problem 
had  been  attacked  without  any  kind  of  standard  measurement. 

The  instrument  of  measurement  should  be  an  apparatus  in  w  hich  the  various 
factors  could  be  modified  through  a  w  ide  range  w  ithout  trouble  and  at  a  trifling 
cost.  It  should  be  ecpially  capable  of  proving  what  could  and  what  could  not  be 
achieved  with  any  particular  sewage,  and  the  results  should  always  be  identified 
with  the  measured  conditions  which  produced  them. 

In  the  case  referred  to  by  Mr.  ^lunce,  it  would  hi'  just,  as  easy  to  obtain  an 
effluent  under  the  conditions  prevailing  at  Belfast  as  anywhere  else,  and  what- 
ever the  proposals  for  dealing  w  ith  the  sewage  might  be,  they  could  be  tested 
beforehaml,  and  the  cost  of  a  complete  scheme  calculated  from  the  data 
obtained.  It  was  no  use  attein])ting  to  measure  the  length  of  a  road  by  means 
of  a  standard  that  had  nevi>r  been  fixed.  Jn  the  case  of  sewage,  there  had  been 
no  common  standai-d  of  any  kind,  aiul  ilillerent  experiences  under  those  con- 
ditions could  never  be  properly  co- related.  The  apparatus  he  had  used  in  those 
experiments  was  jiurely  practical,  and  did  not  deal  with  any  theories  beyond 
showing  their  results  in  the  light  of  the  measured  eonditions  which  produced 
them. 

llei)Iying  to  Mr.  Kogers,  flints  were  used  only  becau.se  they  were  the  least 
ex])ensive  material  available,  and  an  average  gauge  of  about  four  inches  is  a 
suitable  size  for  cultivation  tanks. 

For  ])ractical  jjurposes  he  considered  that  in  the  case  of  iioriual  sewage  the 
chlorine  was  as  good  as  any  other  estimate  for  strength. 

Mr.  II.  Peucv  Boi'LNois  also  took  part  in  the  di.scussion. 
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COMPARISON     OF 

HOME    AND    COLONIAL    EXPERIENCE 

OF     MUNICIPAL     ENGINEERS. 

By    R.     O.     WYNNE-ROKBRTS,     M-Iiist-CE. 
(fellow.) 


THE  autlior's  attention  lias  from  time  to  time  been  drawn  to  the  some- 
what ambiguous  notions  whicli  prevail  in  some  quarters  with  regard 
to  the  work  done,  and  the  experience  gained,  by  municipal  engineers  in 
the  colonies,  so  that  he  felt  it  desirable  to  make  some  comparisons,  more 
especially  with  a  view  to  affording  information  to  the  young  engineer,  who 
may  feel  inclined  to  seek  his  fortune  in  the  colonies,  and  also  to  those 
who  may  be  desirous  of  securing  appointments  umlcr  the  various  munici- 
palities in  new  countries. 

The  author  having  spent  over  eight  years,  first  as  city  and  water 
engineer,  and  afterwards  as  water  engineer  of  (Japetown,  must  necessarily 
give  e.xpression  to  views  developed  whilst  holding  the  above  offices,  and 
after  visiting  nearly  all  the  leading  towns  in  South  Africa  and  couferi-ing 
with  the  municipal  engineers  emj)loyed  there. 

It  must  nevertheless  be  admitted  that  the  experience  gained  at  the 
metropolis  of  and  the  gateway  to  South  Africa,  applies  generally  with 
equal  force  to  other  parts,  and  very  probably  to  other  colonies,  especially 
those  south  of  the  equator. 

It  is  desirable  that  it  should  be  stated  at  the  commencement,  that  muni- 
cipal engineers  in  the  colonies  carry  out  practically  similar  duties  to  those 
in  Great  Britain,  although  the  conditions  differ  somewhat;  much  of  the 
public  works  are  on  the  same  linos,  and  according  to  the  same  ideas  as 
prevail  in  this  country.  The  engineer  is  called  upon  to  advise,  design,  and 
carry  out  such  works,  much  in  the  same  manner  as  with  15ritish  munici- 
palities. And  the  attitude  of  the  authorities  in  the  colonies  towMnls  tiieir 
officials  is  also  very  similar. 

British  nuiniciiialities,  however,  liave  had  a  considerable  period  for 
development,  although  during  the  last  twenty  years  or  so  the  progress  has 
been  more  rapid,  due  largel}'  to  the  siiread  of  education,  to  the  enormous 
development  of  various  industries,  to  growth  of  towns,  and  to  the  ever- 
increasing  requirements  imposed  by  the  numerous  pidjlic  lie:ilth  enactments. 
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In  the  colonies,  however,  although  some  towns  have  a  comparatively 
long  history,  the  many  vicissitudes  of  fortune,  the  healtliy  climate,  the 
tlry  atmosphere,  and  the  character  of  the  people,  have  tended  to  delay 
nuuiy  necessary  public  health  works. 

Municipal  life,  as  we  know  it  in  this  country,  is  in  its  infancy;  the 
necessity  for  many  public  works  has  not  been  pressing  or  m-gent,  but 
during  the  last  ten  years,  owing  to  the  rapid  growth  of  the  ]ioi>nlatioa  at 
the  principal  town,  the  deficiencies  of  the  past  iiad  to  be  remedied.  The 
])rovision  of  water  supplies,  sewerage  works,  electric  light,  tramways, 
])ublic  improvements,  paving,  etc.,  have,  with  small  exceptions,  been  made 
within  recent  years,  under  considerable  difficulties  and  at  great  cost. 

Water  Siipphi. — In  this  country,  engineers  are  under  a  debt  of  gratitude 
to  the  rainfall  organisation  so  ably  conducted  by  Dr.  Hugh  Kobert  Mill 
and  his  predecessors,  assisted  they  as  were,  and  are,  by  loyal  and  voluntary 
supporters  for  about  fifty  years,  and  also  to  the  Meteorological  Depart- 
ment for  the  fund  of  information  collected  with  reference  to  tlie  rainfall 
in  various  parts  of  the  British  Isles. 

Engineers  are,  or  can  be,  furnished  with  reliable  statistics  as  to  the 
mean  precipitation  in  almost  all  parts  of  this  country,  and  even  where  no 
rain  gauges  exist  it  can  be  estimated  with  strikingly  close  approximation 
by  analogy. 

This  is  not  the  case  in  the  colonies,  for  althougii  there  ai-e  Government 
Meteorological  Departments,  the  number  of  observation  stations  is  insig- 
nificant compared  with  the  magnitude  and  diversified  nature  of  the  country. 
Tills  Is,  of  course,  dne  to  the  want  of  funds  and  absence  of  observers. 
As  might  be  expected,  most  of  the  gauges  are  located  near  the  rcsideiu-es 
of  the  observers;  comparatively  little  information  is  therefore  available  as 
regards  the  rainfall  in  some  of  the  mountainous  districts,  whilst  the  estim- 
ation of  rainfall  in  districts  where  no  gauges  are  fixed  is  not  so  easily  and 
reliably  ascertained  by  analog^-. 

For  instance,  tlie  author  was  directed  to  report  on  certain  watersheds 
with  the  view  to  obtaining  an  additional  supply  of  water  for  Capetown  and 
the  suburbs.  The  principal  rain  gauge  was  in  a  valley  some  six  or  more 
miles  away  from  the  princijial  watershed,  and  it  recorded  a  mean  rainfall  of 
37  inches,  whilst  in  another  \alley  two  miles  distant  the  mean  animal 
rainfall  proved  to  be  ."»H  inches,  and  the  results  obtained  by  erciting  a 
large  number  of  gauges  on  the  watersheds  In  question  polnteil  to  the  fact 
that  the  mean  rainfall  actually  ranged  from  '(0  Inches  to  over  200  inches, 
according  to  the  positions  and  altitudes.  These  were  In  excess  of  the  most 
sanguine  expectations,  even  allowing  for  the  different  conditions. 
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Measurements  of  streams  ami  rivers  ean  he  earricd  out  in  tliis  country 
with  considerable  approximation  to  the  trutii  during  each  of  the  seasons. 
Bat  what  will  be  said  of  rivers  (such  as  for  instance  the  Vaal  River), 
which  in  dry  seasons  consists  of  sluggish  pools,  and  can  be  crossed  dry 
shod  without  difficulty,  but  after  a  few  hours  rainfall  increase  in  volume, 
rising  sometimes  fifty  feet,  forming  a  torrential  stream  many  times  its  bed 
width. 

The  author  continued  the  gauging  of  a  stream  for  three  years,  the  flow 
of  which  ranged  from  al)out  two  million  gallons  to  frequently  over  2,000 
million  gallons  per  day. 

The  question  of  evaporation  has  in  this  country  been  fairly  well 
ascertained,  as  this  phenomenon  has  Ijeen  observed  for  many  yeai"s  bv 
various  engineers.  Evaporation  on  the  water  surface  of  reservoirs  and 
lakes  has  been  found  to  range  from  12  to  20  inches  per  annum,  varying  of 
course  according  to  position,  altitude,  etc. 

In  the  colonies  this  forms  a  very  important  factor  in  the  engineer's 
calculations,  inasmuch  as  it  varies  from  50  to  over  100  inches  per  annum, 
which  necessarily  causes  a  material  depletion  of  the  reservoirs'  capacities, 
apart  from  the  ordinary  consumption. 

The  (iovernment  of  this  country  has  been  paternal  enough  to  conduct 
a  comprehensive  survey,  originally  intended  for  military  purposes,  and  to 
publish  excellent  and  reliable  maps  drawn  to  many  scales  to  suit  different 
requirements.  These  give  the  fullest  details,  are  probably  superior  in 
many  respects  to  those  published  in  other  European  countries,  and  are 
accepted  by  the  Parliamentary  Committees  and  the  Government  Depart- 
ments in  connection  with  any  schemes  submitted  to  them.  They  are  also 
jjeriodically  re\-ised,  and  are  purchaseable  at  low  charges. 

In  the  colonies,  however,  no  such  maps  ai-e  available  except  in  certain 
nninicipalities  and  districts,  where  a  large  expenditure  of  money  has  been 
incurred  in  the  conduct  of  surveys  and  the  ])reparation  of  necessary  plans, 
such  work  being  generally  carried  out  by  the  engineers'  departments. 

Primary  triangulation  of  the  sub-continent  has  been  carried  out  many 
years  ago,  secondary  triangulation  is  now  in  hand,  but  many  years  will 
elapse  ere  this  is  completed,  after  which  the  tertiary  triangulation,  topo- 
graphical and  detail  surveys  will  have  to  be  nndertaken  before  the  colonial 
engineer  will  be  in  a  similar  position  in  this  respect  to  his  British  confrere. 
When  it  is  borne  in  mind  that  the  country  (British  South  Africa) 
measures  about  1,200  miles  long,  by  1,000  miles  broad,  tiie  amount  of 
work  to  be  executed  will  be  appreciated. 

Such  maps  as  are  published  by  the  Colonial  Governments  are  com- 
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pilatious  of  farm  plans,  with  the  topography,  rivers,  etc.,  shown  in  a 
misleading  manner.  In  one  water  scheme  these  maps  were  for  a  time 
relied  on,  until  the  engineer  concerned  prepared  an  independent  survey, 
when  the  actual  area  of  the  watershed  was  foimd  to  he  ahout  one-half 
that  shown  on  tlie  Government  map. 

It  therefore  devolves  on  the  engineer  to  carry  (Hil  his  own  siir\eys, 
and  make  his  own  maps  and  plans,  which  often  incurs  great  iahour,  and 
entails  many  difficulties  not  met  with  in  this  country. 

Seirerage  and  Seirage  JHsposal. — Great  Britain  may,  with  propriety,  be 
termed  the  birthplace  of  sanitary  works,  such  as  sewerage  and  sewage 
disposal  works,  for  some  of  the  towns  wc-re  sewered  before  anil  during  the 
famine  of  llS(i3,  since  which  time  practically  every  town  in  this  land  has 
carried  out  more  or  less  comprehensive  sewerage  schemes.  There  are, 
nevertheless,  many  places  where  antitpiated  and  ill-designed  sewers  exist, 
and  which  ought,  in  the  interest  of  public  health,  to  be  reconstructed. 

In  the  matter  of  sewage  disposal,  the  municipal  authorities  have  not 
been  equally  successful,  for  despite  the  enormous  expenditure  incurred  on 
heroic  schemes  and  systems,  there  are,  apart  from  some  sewage  farms, 
scarcely  any  which  have  continued  to  give  satisfactory  effluents,  during 
the  past  two  decades,  without  material  changes  in  the  arrangement  or 
system  adopted. 

The  (juestion  of  a  scientific,  satisfactory,  and  economical  disposal  or 
purification  of  sewage,  has  been  and  is  receiving  the  close  attention  of 
patient  <levotees  in  this  country ;  whilst  the  engineer  has  numy  opportu- 
nities of  watching  anil  assisting  in  the  development  of  this  important 
branch  of  sanitary  engineering. 

Yet,  despite  these  advantages,  the  British  nuuiicipal  engineer  may 
with  some  amount  of  reason  be  bewildered  by  the  theories  ad\anceil,  the 
methods  suggested,  the  numerous  arrangements  advocated,  the  degrees  of 
purification  retjuired  by  different  authoi'ities,  the  elimination  of  colloidal 
matters,  the  separation  of  storm-water,  and  finally,  the  somewhat  indefinite 
re(|uirements  of  the  Local  Government  Board. 

In  file  colonies  .sanitary  work  is,  apai'l  frniii  some  uf  (he  towns,  in  a 
rather  rudimentary  stage.  Capetown,  Sea  Point,  Wynberg,  Mui/.enberg, 
Durban,  Bloemfontein,  and  two  or  thrt'c  other  towns  have  carried  out 
sewerage  works.  .lohannesburg  is  now  constructing  such  works.  Port 
Elizabeth,  East  Jjondon,  I'retoria,  etc.,  have  schemes  ready  for  execution. 

Some  sewage  disposal  works  on  bacteriological  lines  have  also  been 
constructed. 

The  scope  for  the  energetic   nuuiicipal  engineer   is  in   tiiis  as  well  as 
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other  directions  very  considerable  in  the  colonies,  for  there  is  a  general 
need  for  efficient  sanitary  works.  The  objectionable  pail  system  is  in 
use  at  present  in  most  of  the  towns,  and  the  })ails  are  often  inefficiently 
attended  to. 

There  is  of  course  the  ratepayer,  who  objects  to  any  proposals  which 
mean  the  expenditure  of  ca])ltal  and  the  payment  of  increased  annual 
rates.  Still,  in  normal  times,  this  objection  is  not  always  so  pronounced 
as  to  cause  the  abiindonment  or  delay  of  necessary  works. 

The  difficulties  which  have  to  be  overcome  in  the  colnnics  are  chiefly 
those  associated  with  droughts,  floods,  and  cost. 

The  mean  annual  rainfall  of  a  large  tract  north  and  west  of  Capetown 
is  under  ten  inches,  it  is  in  some  places  as  low  as  two  inches,  whilst  over 
the  remainder  of  the  country  it  ranges  from  30  to  .50  inches,  and  in  the 
years  of  minimum  rainfall  these  figures  are  of  course  much  reduced. 

The  periods  of  drought  extend  sometimes  over  many  months,  often 
rendering  the  water  supply  very  precarious,  and  materially  affecting  the 
efficiency  of  the  sewer  flushing. 

The  number  of  observations  as  to  the  intensity  of  rainfall  in  the 
colonies  are  not  numerous ;  it  is  therefore  difficult  to  decide  on  the  quan- 
tity of  storm-water  the  sewers  should  be  designed  to  carry. 

The  engineers  in  this  country  are  fairly  agreed  as  to  the  maximum  rain- 
fall for  which  provision  should  be  made  when  designing  sewers.  According 
to  Mr.  Maurice  Fitzmaurice,  2^  inches  of  rain  fell  over  London  in  one  day, 
and  in  one  or  two  places  as  much  as  3  inches.  The  heaviest  rainfall  re- 
corded in  the  British  Isles  was  1 'S  inches  in  one  hour,  and  I'lO  inches  in 
fifteen  minutes. 

The  records  available  in  S.  Africa  show  that  ivSli  inches  fell  at  Door- 
fontein,  near  Johannesburg,  in  one  hoiu-;  o"2  inches  fell  in  fifteen  minutes. 

Mr.  J.  Fletcher,  Borough  Engineer  and  Surveyor  of  Durban,  has 
been  kind  enough  to  inform  the  author  that  the  rainfall  at  Pinetown 
(near  Durban)  from  -S.O  p.m.  on  the  31st  May  to  6.0  a.m.  on  1st  June, 
l'.)05,  that  is  15  hours,  was  15'65  inches,  whilst  during  the  twenty-four 
hours  it  was  IT'lio  inches.  The  heaviest  recorded  fall  was  from  'J.O  p.m. 
to  midnight  on  May  31st,  when  <i  inches  fell.  The  rainfall  at  Durban 
was  sufficient  to  put  the  recording  instrument  out  of  action  at  the  Obser- 
vatory. This  storm  burst  the  dam  at  the  Pinetown  Waterworks  on  the 
Umbilo  Kiver,  and  caused  the  loss  of  many  lives. 

The  author  had  a  number  of  automatic  recording  rain  gauges  in  use 
at  Capetown,  but  unfortunately  he  has  no  records  at  hand.  lie  is, 
however,  able  to  state  that  during  three  years  the  maxinnun  rainfall  in 
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the  city  lias  on  fivo  occasions  exceeded  2  inches  in  twenty- fonr  honrs. 

The  autlior  also  found  in  an  adjoining  valley,  during  the  years  1905 
and  190(5,  that  a  rainfall  of  7  inches  per  day  occnrred  on  three  or  more 
occasions,  and  a  steady  downpour  of  ]  inch  pi-'r  iiour  fur  Kve  honrs  was 
recorded. 

Such  abnormal  rainfalls  not  only  affect  tiic  drainage  and  watir 
engineers,  but  also  those  connected  with  railways,  roads,  and  irrigation, 
and  although  even  when  ample  culvert  capacities  and  overflows  are 
provided   the  floods  often  cause  great  damage. 

The  question  of  cost  of  works  is  an  important  one,  as  almost  the  whole 
of  the  material  has  to  be  imported  and  an  abundant  stock  kept  in  hand. 
]{einforccd  concrett'  drain  pipes  of  local  make  are  used  at  Durban  and 
.lohannesburg.     Wages  are  high,  as  is  also  the  cost  of  supervision. 

Street  Wovk. — Engineers  in  this  country  have  had  a  long  experience  in 
the  art  or  science  of  road-making,  for  since  the  days  of  Telford  and 
Macadam  great  improvements  have  been  effected,  although  the  recent 
development  of  the  motor  cars,  etc.,  call  for  some  changes  in  the  inetliod 
of  construction  and  maintenance.  Good  macadam  is  obtainable  at 
economical  rates,  and  excellent  setts  can  be  had  locally  or  by  importation. 
Wood-paving  with  timber  of  various  kinds,  native  and  treated,  and 
asphalt  ])a\emcnts  have  been  employed  for  man}'  years. 

The  Hritish  workmen  are  by  long  experience  thoroughly  ac(inainted 
with  the  work  of  road  maintenance,  and  the  moist  climate  assists  to  bind 
the  macadamised  roads,  and  to  prevent  mulne  warping  of  wood-pave- 
ments. 

In  lliu  colonies,  however,  outside  the  leading  towns,  and  apart  from  the 
main  roads,  roatl-making  is  somewhat  primitive  in  characti-r,  although  it 
must  not  be  forgotten  that  the  mileage  of  roails  is  enormous  in  the  country 
districts,  and  the  traffic  conii)aratively  small.  Many  of  the  i)rineipal  roads, 
extending  for  hundreds  of  miles  across  the  colonies  in  different  direc- 
tions, were  made  duiing  the  last  sixty  years ;  .«omc  lire  in  very  rough 
narrow  mountain  jjasses,  others  are  across  wild  driftsand  veldts.  The 
difficulties  were  effectually  surmounted,  and  the  work  was  one  of  great 
skill  reflecting  credit  on  the  engineers,  (iood  macadam  is  often  difficult 
to  obtain  except  at  excessive  rates ;  laterite  or  ironstone  gravel  is  there- 
fore largely  used  in  country  districts,  crushed  rock  from  the  gohl  mines 
at  .roliannesl)nrg,  and  ri\er  ili'livix  at  Heaufort  West,  although  near  this 
])laee  there  are  mountains  cap|)ed  with  dolerite  at  h.-ind. 

In  the  progressive  towns  the  engineers  have  llie  latest  type  of  steam 
rollers,  scarifier.i,  and  motor  \ans. 
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Street  scavenging  is  a  daily  duty  in  the  towns,  but  in  the  villages,  etc., 
it  is  attended  to  in  a  more  or  less  erratic  manner.  House  refuse  is  col- 
lected daily ;  householders  provide  suitable  pails  or  other  vessels  and  place 
the  same  at  the  back  door.     Covered  carts  are  employed  in  its  removal. 

Street  paving  has  been  carried  out  in  a  limited  measure.  Capetown 
can  boast  of  one  street  half-a-mile  long,  120  feet  wide,  paved  with  local 
granite  setts  on  a  substantial  concrete  foundation,  and  also  many  miles  of 
modern  cobble  stone  paving ;  the  last  is  necessary  to  prevent  erosion 
caused  by  floods,  ordinary  sett  paving  being  far  too  expensive.  Wood 
paving  with  creosoted  soft  wood  is  now  being  laid  in  the  principal  streets, 
and  compressed  asphalt  has  been  tried  on  a  small  scale. 

The  buckling  of  wood  pavement  in  wet  weather,  and  the  warping  in 
dry  seasons,  as  well  as  the  best  means  of  obviating  the  same  in  sub- 
tropical climates,  are  matters  which  occupy  the  attention  of  the  municipal 
engineer. 

A  little  paving  working  has  been  done  at  Johannesburg  and  Durban. 
The  footways  are  either  tar-paved,  laid  with  concrete  slabs,  compressed 
asphalt,  or  made  of  gravel.  At  Capetown  gravel  footways  have  all  but 
disappeared. 

The  climate  is  very  trying,  as  in  the  long  dry  hot  seasons  the  road 
surface  disintegrates  unless  abundantly  watered ;  in  the  wet  seasons  it  is 
frequently  seriously  eroded  by  torrential  rains. 

Trenching  of  streets  for  various  purposes  adds  materially  to  the  iliffi- 
culties  which  the  engineer  has  to  contend  with,  although  even  in  some- 
British  towns  this  question  is  still  being  discussed,  without  much  tangible- 
improvement  being  affected. 

Refuse  Disposal. — The  experience  gained  by  engineers  in  this  country 
in  the  cremation  of  house  and  other  refuse  is  very  considerable. 

Domestic  refuse  contains  a  quantity  of  carbon,  which  facilitates  crema- 
tion without  the  addition  of  fuel. 

Destructors  of  many  types  have  been  installed,  and  great  improve- 
ments have  been  effected,  a  large  quantity  of  surplus  heat  being  utilised 
to  generate  steam  power  for  vai'ious  pui-poses.  Other  methods  of  disposal, 
also  are  in  vogue. 

In  the  colonies  domestic  refuse  contains  but  little  carbon  in  the  formi 
of  ashes  and  coal  waste,  as  coal  is  expensive,  and  the  warm  climate  renders 
heating  unnecessary  except  for  a  few  days  in  the  year.  Gas  fires  and 
stoves  are  largely  used  for  cooking  purposeSj  and  also  wood  with  little 
coal. 

Vegetable   matter    predominates    to   a  greater    exter.t    than   in   these 

VOL.  XUX.      KO.  9.  EE 


416     Home  and  Colonial  Experience  of  Municipal  Engineers. 

temperate  countries,  and  as  the  calorific  value  of  such  refuse  is  low,  fuel 
has  to  be  added.  There  are  a  few  refuse  destructors  installed,  but  no 
official  returns  are  available  as  to  their  efficiency. 

Surveus. — As  the  author  has  already  stated,  the  municipal  and,  indeed, 
any  engineer  in  this  country  has  very  limited  scope  for  surveying.  Trigo- 
nometrical and  esjiecially  tacheometrical  work  rarely  comes  in  his  way. 

In  the  colonies  he  soon  finds  out  that  the  antiquated  methods  in  vogue 
in  most  places  in  Great  Britain  have  to  be  abandoned  for  newer,  more 
scientific,  and  expeditious  systems. 

Young  engineers  from  European  countries,  such  as  Denmark,  Sweden, 
Germany,  and  Italy,  are  generally  proficient  in  the  art  of  surveying,  and 
in  the  employment  of  instruments  rarely  used  or  seen  in  this  country, 
consequently  young  British  engineers  are  at  a  serious  disadvantage  in  this 
respect.  The  tacheometer,  for  instance,  has  been  used  on  the  Continent 
with  great  success  for  over  fifty  years,  }-et  such  an  instrument  is  not  often 
met  with  in  the  British  engineer's  office. 

The  art  of  surveying  is  probably  as  fully  developed  in  the  colonies  as 
in  any  other  part  of  the  world.  There  the  best  system  available  supplants 
the  traditional  methods,  for  the  engineer  is  not  hampered  by  ancient 
precedents,  and  new  departures  are  adopted  without  hesitation,  provided 
the  advantages  are  fruitful  in  the  direction  of  accuracy  and  expedition. 
The  chain  or  tai)e  is  seldom  used  excejit  on  small  surveys,  or  in  establishing 
the  base  line. 

The  difficulties  to  be  surmounted  are  many ;  such  as  rugged  grounds, 
steep  mountain  slopes,  ravines,  wide  rivers,  and  great  distances. 

The  author  has  carried  out  extensive  levelling  with  dumpy  levels  fitted 
with  stadia  lines,  thus  obviating  the  employment  of  a  chain  or  tape,  and 
the  results  were  satisfactory  and  expeditious. 

He  has  also  made  contour  surveys  of  about  4,00U  acres  of  reservoir 
basins  by  means  of  the  tacheometer,  the  dumpy  level  being  used  only  to 
obtain  a  longitudinal  section,  and  to  fix  a  few  datum  points  as  a  check. 
By  this  system  he  was  able  to  obtain  the  bearings  and  spot  levels  at  the 
same  operation.  Contour  lines  five  feet  or  less  apart  were  drawn,  and 
the  capacities  of  |)roposed  reservoirs  were  obtained  with  equal,  or  possibly 
greater  accuracy,  greater  expedition,  and  at  less  cost,  than  would  be 
obtained  by  the  usual  home  methods. 

Surveying  in  the  colonies  is  done  under  stringent  laws  when  applied 
to  fixing  boundaries  or  the  transfer  of  land. 

In  Great  Britain  tiie  boundaries,  areas,  and  ownership  of  properties 
are  not  satisfactorily  defined  or  established,  except  probably  iu  the  metro- 
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politan  area  and  a  few  other  places.  Very  few  titles  have  been  registered, 
and  the  difficulty  sometimes  experienced  by  engineers  in  demarcating 
estate  boundaries  is  not  small,  but  in  the  colonies  such  information  is 
available  on  the  payment  of  a  small  fee  for  searches.  Boundaries  and 
areas  are  shown  on  diagrams  prepared  by  licensed  surveyors,  who  have  to 
qualify  by  passing  a  Government  examination.  Ownership  of  properties 
can  be  ascertained,  and  the  history  of  any  patch  of  land  can  be  traced 
back  to  the  original  grant. 

The  author  was  thus  able  to  know  the  dates  of  transfer,  the  amount 
"paid  for  the  property,  the  position  of  beacons  (the  removal  of  which  is  a 
penal  offence),  and  to  trace  back  the  history  of  many  farms  over  one 
hundred  years,  without  much  difficulty  or  delay. 

Staff  and  workmen. — In  this  country  a  trained  staff  of  assistants  and 
workmen  is  generally  found  without  trouble  by  almost  ever}-  municipal 
engineer,  and  as  the  work  is  steady,  with  prospect  of  advancement,  changes 
are  therefore  comparatively  infrequent.  Contractors  equipped  with  modern 
appliances  and  provided  with  efficient  assistance  ai'e  to  be  found  to  under- 
take the  construction  of  public  works  and  to  give  satisfaction.  There  are 
of  course  exceptions  in  this. 

In  the  colonies  the  engineer,  as  a  rule,  finds  it  not  so  easy  to  obtain 
municipallv  trained  and  qualified  assistants.  Competent  engineers  are 
certainly  to  be  had,  but  often  lacking  municipal  experience,  and  they  have 
therefore  to  be  trained  to  this  varied  class  of  work.  In  normal  times  of 
prosperity  the  opportunity  for  advancement  in  other  districts  causes 
fi'equent  changes  in  the  persormel  of  the  staff ;  especially  is  this  the  case 
at  the  metropolis.  Engineers,  however,  soon  adapt  themselves  to  the  par- 
ticular requirements,  and  their  work  is  satisfactorily  executed. 

The  engineers  at  the  leading  towns  have  to  design  artisan  dwellings, 
native  locations,  electric  light  stations,  waterworks,  street  improvements, 
and  other  works  too  numerous  to  mention,  some  of  which  never  develop 
beyond  the  paper  stage ;  yet  the  variety  of  schemes  designed  and  executed 
are  as  great  as,  and  in  some  instances  greater  and  more  difficult  than  in 
this  country. 

The  office  and  outdoor  organisation  are  in  some  places  equal  to  any 
British  prototji^es.  Buildings  and  drains  are  carefully  inspected  so  as  to 
ensure  conformity  with  the  bye-laws,  development  of  estates  are  con- 
trolled, and  street  and  building  lines  defined.  Correspondence,  plans,  and 
records  are  preserved,  and  registered  by  card  indices. 

Stores  which  are  imported  are  carefully  recorded,  six  months'  stock 
being  usually  ke))t  in  hand. 
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Stabling  for  200  horses  and  mules,  with  lifts  for  forage ;  yards  for 
carts  and  wagons ;  workshops  fully  equipped  with  machinery  for  construc- 
tion and  repairs ;  departmental  roadmaking,  scavenging,  and  construction 
of  many  public  works,  were  established  during  the  author's  occupation  of 
office. 

The  staff  of  superintendents,  foremen,  etc.,  were  also  instructed  in 
their  duties.  The  workmen  employed  in  the  colonies  are  chiefly  natives 
and  Indians,  who  require  greater  supervision  than  British  workmen,  and 
are  necessarily  less  proficient  in  their  work. 

Genei-alli/. — One  of  the  advantages  derived  by  engineers  in  the  old 
country  is  the  frequent  meetings  with  their  confnre):,  where  matters  of 
common  interests  are  discussed  and  the  benefit  of  mutual  intercourse  is 
gained.  Travelling  is  easy,  distances  are  small,  the  cost  moderate,  and 
meetings  are  therefore  frequent.  Works  of  different  kinds  are  visited, 
criticised,  and  compared. 

Members  of  British  Municipal  Councils  who  have  held  office  for  long 
periods  are  often  to  be  met  with,  and  it  may  be  claimed  that  they  are 
consequently  better  able  to  judge  of  the  local  requirements  and  are  more 
conversant  with  the  routine  work,  whilst  continuity  of  policy  is  more  or 
less  assured  by  such  lengthy  service.  On  the  other  hand,  long  services  of 
councillors  and  continuity  of  some  policies  may  sometimes  be  said  to 
be  detrimental  to  the  interest  of  the  communities  concerned,  so  that  the 
retirement  of  some  old  members  who  liave  become  fossilised  in  their  ideas 
and  the  substitution  of  fresh  blood  might  be  beneficial,  for  occasionally 
long  service  engenders  conservatism,  and  the  election  of  new  members 
spells  progress. 

Another  feature  of  British  municipalities  is  the  steady  development  of 
sanitary  and  other  works  from  year  to  year,  although  this  may  not  be  an 
universal  rule. 

In  the  colonies  tliere  are  no  such  frequent  meetings  of  municipal  engi- 
neers, but  there  are,  iiowever,  societies  of  engineers  where  municipal  sub- 
jects are  sometimes  discussed.  Tiie  distiinces  between  the  principal  towns 
are  great,  and  the  cost  of  travelling  correspondingly  expensive.  The 
munici|)al  engineers  have  consecpiently  very  few  opportunities  of  rubbing 
shoulder  witli  each  other,  and  of  discussing  subjects  of  nmtiial  interest. 

Councillors  in  many  i)laces  have,  as  a  rule,  short  recoi'ds  of  service; 
for  instance,  at  Capetown,  at  the  end  of  ten  years,  only  one  councillor  of 
the  original  eighteen  remained  in  office.  Tiiis  has  a  disturbing  effect  on  the 
general  jwlicy,  for  .schemes  are  atlvocateil  one  year,  for  which  elaborate 
jiians  and  details  are  prepared,  but  when  some  new  members  are  returneil  at 
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the  next  election  who  liave  criticisms  to  offer  on  the  work  of  their  pre- 
decessors, the  pohcv  is  then  changed  and  the  scheme  suspended  or  dropped. 
This  is,  of  course,  not  peculiar  to  the  colonies. 

The  growth  of  towns  is  unsteady,  during  some  periods  it  has  boen 
abnormal,  then  stagnation  follows.  On  the  one  hand  works  ai'e  under- 
taken with  considerable  enthusiasm  and  confidence,  whilst  on  the  other 
economy,  etc.,  is  the  order  of  the  day.  The  engineers,  therefore,  find  it 
difficult  to  design  works  to  meet  such  fluctuating  contingencies  and  to 
comply  with  the  future  requirements  with  due  regard  to  efficiency  and 
economy. 

New  estates  are  suddenly  developed,  new  streets  are  required,  with  no 
definite  indications  as  to  the  future  extensions.  Sewers,  water-mains,  gas- 
mains,  electric  light  cables,  and  tramways  are  laid,  but  the  absence  of  the 
essential  particulars  as  to  comprehensive  future  developments  often  renders 
the  engineer's  work  somewhat  perplexing,  as  he  must  design  for  the  f utiu'e 
as  for  the  present  needs  of  the  localities. 

In  the  old  country  the  young  engineer  is,  in  a  measure,  guided  by  the 
successful  work  already  executed  in  various  parts,  adapting  the  design  to 
the  special  requirements  in  view ;  but  in  the  colonies  he  is  thro'mi  on  his 
own  resources  and  ingenuity,  relying  on  his  training,  knowledge,  and 
personal  grit. 

In  the  old  country  the  engineer  can  consult  with  his  co)ifrcres,  but 
abroad  he  must  strike  out  for  himself,  with  no  one  at  his  elbow  to  offer 
assistance. 

In  the  old  country  the  engineer  is  inclined  to  be  somewhat  conservative 
in  his  ways ;  for  instance,  reinforced  concrete  is  still  looked  upon  by  some 
with  an  obliquity  of  vision  and  doubt,  although  our  Continental  friends 
have  employed  it  for  over  a  generation.  Any  departure  from  old-estab- 
lished rules  and  formula  is  regarded  as  doubtful  wisdom,  and  many  young 
engineers  are  often  held  back  in  their  progress  owing  to  the  lack  of 
opportunities. 

In  the  new  countries  the  engineer  will  find  that  the  field  for  develop* 
ment  is  large,  and  he  has  many  opportunities  of  exhibiting  his  stamina, 
value,  power,  and  independence,  an  excellent  school  to  cultivate  the  quali- 
ties of  self-confidence  and  tact,  as  well  as  boii  amite  towards  those  with 
■whom  he  may  work. 

In  conclusion,  the  author  submits  the  following  statistics  so  as  to 
afford  some  idea  of  the  magnitude  and  varied  character  of  the  municipal 
works  undertaken  during  the  last  ten  years  at  Capetown  and  Durban. 
These  are  sufticientlv  accurate  to  indicate  the   strides  which  have  been 
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made  in  sucli  a  short  perioil,  and  are  typical  of  what  has  been  done  at 
Johannesburg,  Bloemfontein,  Wynberg,  and  other  places  to  which  refer- 
ence could  be  made  did  space  and  time  permit. 

The  capital  expenditure  incurred   during   ten  years    1897-1907^was 
approximately  as  under  :— 

Capetown. — Street  Improvements  ...      £828,000 

Sewerage  and  Drainage       ...         670,000 

Markets         60,000 

City  Hall       205,000 

Hospital         ...  50,000 

Fire  Brigade  30,000 

Waterworks 537,000 

Electric  Light  Works  ...         280,000 

These  do  not  include  the  whole  of  the  works  undertaken,  such  ^as 
.Stores,  Athletic  Grounds,  Gardens,  Stables,  Workshops,  etc. 

Durban. — The  author  is  obliged  to  Mi-.  J.  Fletcher,  the  Borough 
Engineer,  for  the  following  figures  for  the  last  ten  years : — 

Waterworks^ £291,483 

Electric  Light  Works  ...         228,699 

Sewerage       ...         ...         ...         19.3,330 

Bay  Embankment 65,84:0 

Storm-water  Drainage         ...         141,679 

Electric  Tramways 401,797 

Telephones...  ...         ...  93,261 

Baths  and  Market 40,000 

Town  Hall  now  being  built. 
The  debt  per  head   at   Capetown  is  about    £34  and   Durban   £35. 
Rateable  value  at  Capetown,  £15,218,000;  Durban,  £10,228,000. 


Mb.  Luke  M.  Hill  (British  Guiana),  as  a  colonial  municipal  engineer 
of  thirty  years  standing,  expressed  his  appreciation  of  Mr.  Wynne-Eoberts' 
paper  in  pointing  out  the  difSculties  experienced  by  engineers  in  the  colonies 
in  endeavouring  to  carry  out  works  of  improvement.  Proceeding  to  explain 
certain  local  conditions  pertaining  to  his  own  particular  colony,  Mr.  Hill 
pointed  out  that  the  general  surface  level  of  tlie  city  of  (jeorget<)\\  n  was  4|  ft. 
under  high-tide  level,  and  the  sea  had  therefore  to  be  kept  out  by  sea  wails  and 
clay  embankments,  and  the  drainage  effected  by  a  system  of  inter-tidal  sluices 
worked  in  connection  with  large  drainage  canals  and  trenches.     In  road  making. 
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owing  to  the  heavj'  post  of  granite  macadam,  which  had  to  be  quarried  some 
hundred  miles  in  the  interior,  recourse  had  frequently  to  be  had  to  burnt 
clay,  the  clinkers  being  broken  down  to  the  size  of  ordinary  macadam  and 
covered  over  with  shell  obtained  from  numerous  shifting  shell  banks  along  the 
coast  line.  This  method  pro\'ided  an  excellent  smooth  surfaced  road  suitable 
for  light  vehicular  traffic,  and  the  results  were  even  better  when  the  shell  was 
mixed  with  the  clay  and  burnt  cw  masse  with  it,  yielding  a  product  approaching 
the  composition  of  a  crude  portland  cement. 

Me.  H.  Pebct  Boul>ois  and  Mr.  Edwix  T.  Hall  also  took  part  in  the 
discussion. 
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HE  evil  effects  of  road  dust  are  conceded  on  all  sides,  the  inhalation 
I  of  the  mineral  or  inorganic  dust  arising  from  the  wear  of  the 
material  constituting  the  roadways  has  a  cumulative  effect,  and  must  in 
course  of  time  subject  the  inhalers  to  the  dreaded  phthisis  and  other  lung 
and  throat  complaints.  Again,  the  organic  matter  arising  from  animal 
traffic  is  sufficient  to  cause  imoasiness  in  these  days  of  mixed  traffic.  It 
may  be  taken  that  there  ai"e  two  sources  of  dust,  the  material  of  which 
the  road  is  constructed  and  the  material  deposited  on  the  road  from 
outside  sources,  not  only  from  animal  sources,  but  also  the  mineral  and 
organic  matter  blown  upon  the  roadway,  especially  in  the  country,  from 
the  open  fields  skirting  the  main  arteries  of  traffic.  In  passing,  it  might 
be  mentioned  that  the  suggestion  of  cutting  the  hedges,  for  another  object 
in  view,  would  remove  a  chief  protection  to  the  roadway  from  dust  arising 
from  the  fields,  and  it  would  appear  that  the  remedy  would  be  worse  than 
the  disease :  some  other  method  must  be  devised  for  the  ]irotection  of  the 
traffic,  and  this  metliod  must  be  adopted  by  motorists  themselves,  viz., 
more  care  in  driving. 

Can  the  two  main  sources  from  which  dust  is  produced  be  tackled,  and 
the  creation  of  dust  ])revented  ? 

So  far  as  the  dust  arising  from  the  material  used  for  road  construction 
is  concerned  a  percentage  is  caused  by  atmospheric  influences,  but  the 
larger  proportion  liy  horse  traffic,  and  it  is  obvious  that  the  denser  the  road 
material  the  less  the  dust,  hence  it  follows  that  to  eliminate  the  dust 
created  from  the  road  material  itself  only  good  material  should  be  used. 
A  dustless  ruail  means  a  mudless  road,  and  when  it  is  considered  that 
lib.  of  dried  dust  becomes  approximately  71bs.  of  mud,  it  is  an  axiom 
of  economy  that  roads  should  be  kept  free  from  dust  as  far  as  possible. 
One  does  not  wish  to  dwell  upon  the  various  materials  used  in  the  con- 
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struction  of  I'oads  as  tliis  is  hardly  the  place  for  such  a  question  to  be 
considered,  suffice  it  to  say  that  many  of  the  paved  roads  in  existence  would 
prevent  the  dust  from  the  cause  first  mentioned. 

As  to  the  second  cause  of  dust,  animal  traffic,  this  is  a  much  more 
important  matter  from  a  sanitary  point  of  view,  as  the  dust  is  filth  largely 
composed  of  horse  droppings,  attacking  the  mucous  membranes  of  the 
throat  and  nose,  and  possibly  the  lungs  ;  settling  on  our  food  and  render- 
i)ig  it  highly  dangerous.  It  causes  sore  throats,  nasal  catarrh,  pneumonia, 
and  other  diseases  of  the  respiratory  organs  and  passages.  Freedom  from 
dust  would  conduce  to  health  and  to  a  low  death  rate.  The  dust  from  the 
streets  is  made  up  of  more  ingredients  than  is  thought  of  by  the  man  in 
the  street,  such  as  horse  droppings,  excreta  from  dogs,  cats,  cattle,  sheep, 
etc.,  from  human  expectorations,  and  from  sweepings  from  forecourts. 

The  inhabitants  of  towns  should  be  prevented  from  depositing  sweep- 
ings in  the  public  thoroughfares,  the  filthy  habit  of  spitting  should  be 
punishable  by  a  fine ;  but  what  about  the  excreta  from  animals  ?  Is  it 
too  much  to  suggest  that  owners  of  dogs  and  cats  should  pay  an  increased 
license,  to  be  spent  locally,  to  cover  the  cost  of  removing  the  excreta  from 
their  pets?  The  effect  would  probably  be  the  elimination  of  a  great  number 
of  cats  and  dogs,  a  result  much  to  be  desired.  As  to  the  I'emoval  of 
excreta  from  horses,  sheep  and  cattle,  is  it  too  much  to  expect 
a  by-law  prohibiting  the  leaving  of  such  excreta  on  the  roadways  and 
footways  of  our  towns  and  villages?  At  present  it  is  compulsory  for  any 
person  carting  manure  and  such  like  matter  to  remove  any  droppings,  and 
why  cannot  some  such  provision  be  made  in  the  case  of  droppings  from 
animals?  We  might  then  see  some  arrangement  made  for  the  prevention 
in  some  cases  of  such  a  cause  of  road  dust.  Until  this  time  arrives 
constant  and  efficient  scavenging  can  only  modify  the  cause,  but  the  cost 
in  all  except  urban  districts  would  be  prohibitive.  To  obtain  perfec- 
tion all  must  assist. 

The  majority  of  the  roads  throughout  the  ui'ban  and  rural  districts 
are  consti-ucted  with  surfacings  of  broken  granite,  flint  or  local  gravel 
of  varying  strengths,  and  unless  some  substantial  assistance  is  rendered 
from  the  Imperial  exchequer  to  local  authorities  for  the  strengthening  of 
road  foundations,  very  little  can  be  done  as  the  local  rates,  in  many 
instances,  are  high  enough ;  the  money  for  such  improvements  could  be 
obtained  by  a  tax  on  all  road  users,  or  in  other  words  those  for  whom  the 
roads  are  constructed  and  maintained. 

For  the  present  we  have  to  deal  with  roads  as  they  are,  and  not  witli 
roads  which  misrht  exist  luider  more  favourable  conditions. 
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It  must  not  be  forgotten  that  a  good  many  County  Councils  and  other 
bodies  have  spent  and  are  spending  large  sums  of  money  on  tar-macadami- 
sing roads,  and  although  this  method  is  a  step  in  the  right  direction,  still 
the  want  of  money  prevents  the  application  extensively. 

The  chief  object  of  this  paper  is,  however,  to  refer  to  the  methods 
of  treating  existing  road  surfaces  for  the  prevention  of  dust,  and  not  to 
reconstruction  of  roads. 

The  methods  of  treating  surface  of  roads  are  watering,  tar-painting, 
oil-tarring,  and  treating  with  akonia,  calcium  chloride,  hahnite,  pulvicide, 
and  other  materials. 

1.  Watering. — This  not  only  lays  the  dust  (if  only  for  a  short  time) 
but  also  washes  the  road  ;  water,  as  a  rule,  is  cheap  ;  it  is  cooling,  and  leaves 
no  odour,  but  it  makes  mud  and  causes  the  surface  of  the  road  to  be  sloppy. 
The  cost  of  watering  per  square  yard  per  annum  may  be  taken  at  Id., 
and  this  for  a  mile  of  road  eight  yards  wide  would  represent  £58  13s.  4d. 
per  mile  per  annum. 

2.  Tar  Painting. — Miles  of  roads  have  been  tarred  during  the  last 
few  years  in  various  parts  of  the  countrA',  and  the  results  attained  are 
pretty  well  known.  From  some  we  hear  good  reports,  whilst  from  others 
the  reverse  is  the  case ;  the  author  thinks  that  the  results  depend  con- 
siderably upon  the  time  and  method  of  application,  and  also  on  the  nature 
of  the  subsoil  of  the  road.  In  some  cases  it  has  been  noted  that  where 
the  subsoil  is  clay  or  other  impervious  formation  the  results  have  been 
unsatisfactory,  whilst  where  a  pervious  subsoil  exists  the  result  has  been 
favourable.     This  might  give  rise  to  a  very  interesting  discussion. 

Tar  has  been  applied  to  roads  both  by  hand  and  by  machinery,  and  in 
a  hot  and  cold  condition.  It  is  generally  accepted  that  coal  tar  should 
be  applied  hot,  and,  if  possible,  the  material  should  be  applied  by  hand 
in  preference  to  machine,  as  better  results  can  be  obtained,  but  as  the 
work  would  progress  too  slowly  an  efficient  machine  is  desirable.  Hand- 
painting  provides  for  a  comjiarativelv  thin  coating  of  tar  which  is 
preferable  to  the  thick  coating  obtained  by  machinery,  and  is  equally 
effective  in  preventing  water  from  penetrating  into  the  road.  In  all  cases, 
however,  the  treated  surface  has  to  be  covered  with  fine  grit. 

The  cost  of  treating  roads  by  tar-painting  may  be  taken  as  an  average 
to  be  l^d.  per  square  yard,  i)ut  will,  of  course,  vary  according  to  the  cost 
of  material  and  labour ;  at  this  rate  per  square  yard  the  cost  per  mile,  for 
a  road  eight  yards  wide,  would  be  £'('>$  per  annum. 

Some  fear  has  been  expressed  that  if  the  treatment  of  roads  by  tar 
painting  was  generally  adopted  there  would  be  insufficient  tar  to  meet  all 
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requirements.  To  ascertain  the  truth  in  the  matter  the  author  has 
worked  out  the  amount  of  tar  produced  in  England  and  Wales  from 
published  records  of  the  coal  gas  production  of  the  country  and  finds  the 
total  to  be  approximately  164  million  gallons.     If  each  square  yard  of 


Coal-Tar. 

Bedfordshire    ... 

638,000 

Leicestershire  . . . 

...     2,477,000 

Berkshire 

920,000 

Lincolnshire     ... 

...     1,385,000 

Breconshire 

38,000 

Merionethshire 

35,000 

Buckinghamshire 

291,000 

Middlesex 

...  49,791,000 

Cambridgeshire 

536,000 

Montgomerj-shire 

40,000 

Cardiganshire ... 

55,000 

Monmouthshire 

794,000 

Carmarthenshire 

101,000 

Norfolk 

892,000 

Caruavon  shire... 

207,000 

Northamptonshire 

...     1,368,000 

Cheshire 

...     3,671,000 

Northumberland 

...     4,371,000 

Cornwall 

289,000 

Nottinghamshire 

...     2,492,000 

Cumberland     . . . 

652,000 

Oxfordshire     ... 

520,000 

Denbighshire  ... 

293,000 

Pembroke 

97,000 

Derbyshire 

923,000 

Radnorshire     . . . 

10,000 

Devonshire 

...     2,400,000 

Rutlandshire    ... 

29,000 

Dorsetshire 

338,000 

Shi-opshire 

497,000 

Durham 

...     3,257,000 

Somersetshire  . . . 

...     1,376,000 

Essex    ... 

...     1,478,000 

Staffordshire    ... 

...     4,575,000 

Flint     

110,000 

Suffolk 

804,000 

Glamorganshire 

...     2,571,000 

Surrey  ... 

...     3,764,000 

Gloucestershire 

...     3,792,000 

Sussex... 

...     2,840,000 

Hampshire 

...     3,694,000 

Warwickshire  ... 

...     8,566,000 

Herefordshire  ... 

201,000 

Westmoreland... 

138,000 

Hertfordshire  ... 

938,000 

Wiltshire 

614,000 

Huntingdonshire 

57,000 

Worcestershire 

...     1,317,000 

Kent     

...     4,217,000 

Yorkshire 

...  18,798,000 

Lancashire 

...  24,555,000 
Say  164,000 

000  gallons. 

163,812,000 

roadway  required  an  average  of  one-eighth  of  a  gallon  the  mileage  of 
roads,  calculated  at  eight  yards  wide,"  would  represent  over  93,000.  This 
would  be  more  than  sufficient.  Moreover,  tar  is  produced  at  other  works 
besides  gas  works. 

For  the  information  of  those  interested  in  the  matter  the  author  has 
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attached  tables  sliowing  the  distrilnition  of  coal-tar  tliroiighoiit  the 
countn-  (see  preceding  page). 

3.  Oil-Tar. — Oil-tar  is  the  bve-product  of  the  manufacture  of  gas 
from  oil,  and  varies  in  its  composition  according  to  the  temperature  of 
production,  the  nature  of  the  retort  or  producing-plant  and  the  nature  of 
the  oil  used.  It  is  of  an  extremely  complex  nature.  A  very  much  smaller 
quantity  of  oil-tar  is  produced  in  the  country  than  of  coal-tar,  and  it  is  owing 
to  the  smaller  proiluction  and  the  want  of  uniformity  in  the  nature  of  the 
product  that  oil-tar  has  not  been  studied  to  nearly  the  same  extent  as 
coal-tai-,  and  there  has  been  even  some  doubt  as  to  what  the  chief 
constituents  are.  Whilst  the  bulk  of  coal-tar  finds  its  way  into  the  dis- 
tiller's hands,  oil-tar  is  generally  employed  as  fuel.  The  author  is  par- 
ticularly interested  in  this  material,  as  he  has  used  it  largely  for  the  past 
two  years,  and,  so  far  as  he  knows,  his  district  stands  alone  :  oil-tar  being 
applied  to  all  the  streets,  water-carts  have  been  abandoned. 

Oil-tar,  as  generally  obtained,  is  very  little  used  by  distillers  owing  to 
the  large  amount  of  water  it  contains  (something  like  75  per  cent.),  but 
where  the  material  is  required  for  fuel  the  water  is  eliminated  as  far  as 
possible,  and  one  is  able  to  obtain  a  liquid  containing  only  a  small 
percentage  of  water. 

Below  is  an  essay  of  a  sample  of  oil-tar : — 

Water 

1st  Runnings     Naptha,  Benzol,  &c.  ... 

2nd         „  Green  oil  (white  paste  when  cold) 

o    1  Uleavv  oils  (fluid  amber) 

OKI  .,  "j   ^1  1         !•  M  1  1 

(Carl>olic  oils  and  creosote,  iScc. 
4th         „  Yellow    paste    when     cold     (iinpurt' 

anthracene) 
•Ttli         ..  Anthracene  oils 

Kesidue  pitch 


A  considerable  quantity  of  oil-tar  containing  50-00  per  cent,  pitch  is 
produced  every  year,  and  for  record  a  table  is  attached  showing  the  ))ro- 
iluction  and  distribution. 

From  extended  ex|)eriments  it  has  been  found  that  4  dressings  are 
required  for  each  watering  season,  and  that  on  an  average  one  gallon  will 
cover  10  yards  square,  the  production  would  therefore  surface  some  2,(il.s 
miles  of  road  taking  the  width  as  <<  yards. 


Final  tempemture 
of  Kesultate. 

Per- 
centage. 

2-0 

110=  C. 

S-0 

210=  C. 

23-2 

240=  C. 
2(!8=  C. 

1    2()'0 

re 

3.-)0°C. 

5-(; 

400' C. 

21-() 

.. 

20-2 

](t(t-0 
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The  cost  of  surfacing  roads  with  oil-tar  averages  Id.  for  4  dressings, 
no  grit  being  required  for  covering,  and  this  works  out  at  £58  13s.  id.  per 
mile  per  watering  season. 

In  some  instances  the  material  is  applied  hot,  but  the  author  uses 
cold  and  is  well  satisfied  with  its  use  and  results.  It  is  applied  by 
means  of  an  ordinary  watering  cart,  manual  labour  being  utilized  to  rub 
it  in  the  road.  The  appearance  of  a  road  treated  with  oil-tar  is  that  of  a 
newly  laid  wood  pavement  (creosoted  deal)  and  has  a  similar  odour.  The 
material  being  of  about  the  same  density  as  water  sinks  into  the  road 
readily,  and  the  author  from  frequent  tests  finds  the  penetration  to  be  as 
much  as  2  in. 


Oil-Tah. 

Berkshire 

145,000 

Middlesex 

...     4,997,000 

Buck  inghamshire 

15,000 

Monmouthshire 

50,000 

Cheshire 

467,000 

Northumberland 

180,000 

Cornwall 

35,000 

Norfolk 

130,000 

Cumberland     . . . 

60,000 

Somersetshire  ... 

242,000 

Devonshire 

380,000 

Staffordshire    . . . 

210,000 

Dnrham 

145,000 

Suffolk 

75,000 

Essex    ... 

195,000 

Surrey... 

611,000 

Glamorganshire 

230,000 

Sussex ... 

615,000 

Hampshire 

435,000 

Warwickshire  . . . 

...     1,532,000 

Hertfordshire  ... 

120,000 

Wiltshire 

94,000 

Kent     

620,000 

Worcestershire 

30,000 

Lancashire 

...     2,610,000 

Yorkshire 

945,000 

Leicestershire 

340,000 
80,000 

Lincolnshire    ... 

15,588,000 

Say  15,588,0 

00  gallons. 

As  some  doubt  might  arise  from  a  health  point  of  view,  the  medical 
officer  of  health  for  Southall-Norwood  reported  in  1906,  as  follows : — 
■'  The  treatment  with  waste  oil  (oil-tar)  with  a  view  to  keeping  down  dust 
has,  in  my  opinion,  been  effective,  and  I  think  there  can  be  no  doubt  that 
the  e.xperiment  justifies  further  trial.  I  believe  if  the  roads  tiiroughout 
the  district  were  so  treated  it  would  minimise  the  incidence  of  certain 
illnesses  in  the  summer.  Those  competent  to  speak  on  the  matter  assert 
that  a  large  part  of  the  diarrha-al  and  sore-throat  illness  during  summer 
is  due  to  microbial  infection  conveyed  from  dusty  roads.  In  one  or  two 
towns  the  experiment  has  been  made  of  treating  the  road-surfaces,  with 
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some  dust-laying  substance,  of  certain  streets  in  which  the  incidence 
of  these  complaints  had  been  greatest,  and  the  result  was  a  marked 
decline  in  the  sickness  rates  of  these  complaints  in  the  particular  area  so 
treated  compared  with  those  not  treated.  If  I  understand  the  question 
rightly,  the  council  desire  me  more  especially  to  say  how  far  the  binding 
down  of  manure,  etc.,  with  this  material,  and  its  subsequent  ilififusion  of 
dust,  is  likely  to  inci'ease  rather  than  reduce  the  risks  of  manurial  dusts, 
than  if  the  roads  were  kept  constantly  swept  without  this  treatment.  I 
can  only  say  that  the  substance  used  is  an  antiseptic  of  the  coal-tar  series, 
and  as  such  would  destroy  the  living  organisms  in  manure  long  before 
their  disposal  as  dust  could  ensue." 

This  is  an  important  statement  from  a  health  point  of  \new,  and  in 
addition  to  this  the  use  of  some  such  treatment  tends  to  diminish  the  noise 
from  traffic  and  preserves  the  surface  of  the  road  from  wear  in  a  remark- 
able manner.  In  many  cases  roads  having  to  be  coated  yearly  under  the 
old  system  of  watering  only  require  coating  once  in  two  years  when  oil-tar 
is  used.  Of  course,  the  same  results  would  accrue  from  the  use  of  coal-tar, 
and  it  is  the  author's  opinion  that  the  use  of  both  will,  in  many  instances, 
become  pretty  general,  the  use  of  oil-tar  where  it  can  be  obtained,  and 
the  use  of  coal-tar  where  oil-tar  is  not  manufactured. 

4.  Akonia. — This  material  has  a  very  good  report  from  many  sources. 
It  is  said  to  presence  and  improve  the  roads,  diminishes  the  dust  and  mml, 
does  not  affect  bicycle  tjTes,  etc.,  and  is  odourless.  It  is  applied  by  means 
of  the  ordinary  water  cart. 

For  the  first  dressing  a  full-strength  solution  is  used  by  dissolving  one 
ton  of  akonia  in  about  800  gallons  of  water,  subsequent  dressing  (quarter- 
strength  solution)  at  intervals  of  ten  days.  The  cost  of  this  treatment 
is  said  to  be  |d.  per  square  yard  per  dressing,  and  for  three  full-strength 
dressings  the  cost  per  mile  of  eight  yards  wide  would  be  £6(5. 

5.  Calcium  Chloride. — The  success  of  this  material  depends  upon  its 
power  of  absorbing  moisture  from  the  atmosphere.  The  calcium  chloride 
should  be  dissolved  in  a  separate  tank  and  kept  in  a  strong  stock  solution, 
from  which  the  water-carts  can  be  charged.  The  material  is  sujiplied  by 
means  of  the  ordinary  water-cart  and  what  happens  after  application  is 
simply  that  the  water  in  which  the  calcium  chloride  is  dissolved,  dries 
off  just  as  ordinary  water  does,  but  the  calcium  chloride  itself  remains ; 
it  continually  attracts  to  itself  moisture  from  the  air,  and  so  kee|>s  the 
road  surface  slightly  moist. 

Certain  objections  have  been  raised  to  this  material  us  to  its  effect  on 
the  roads  and  also  to  the  btwts  of  the  men  lavinj;  the  material. 
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The  cost  of  this  treatment  is  about  ^d.  per  square  yard,  and  for  a  mile, 
eight  yards  wide,  the  cost  would  be  £6(5. 

6.  Hahnite. — This  consists  of  a  mixture  of  oil  and  water.  It  is  applied 
by  means  of  the  ordinary  water  cart,  fitted  with  an  agitator,  the  cost 
with  necessary  gear  and  fixing  being  £12.  The  cost  of  hahnite  is  £7  per 
ton,  and  the  makers  claim  that  5^  tons  will  treat  a  mile  of  road  during  the 
season  of  six  months,  using  on  the  first  application  a  25°/^  solution,  and 
three  subsequent  appUcations  of  12^°/o  solution.  The  makers  claim  that 
the  treatment  is  under  a  Id.  per  yard  super,  for  the  period  of  6  months, 
and  at  this  rate  represents  a  cost  of  £58  13s.  4d.  per  mile  of  8  yards 
wide. 

7.  Pulvicide  is  a  patented  compound,  but  licences  are  granted  by  the 
patentees  for  its  manufacture.  It  appears  to  be  a  mixture  of  pitch,  resin, 
and  other  materials.  It  is  said  to  be  a  road  binder,  but  objections  have 
been  raised  as  to  its  dark  appearance  and  that  it  becomes  slippery.  Its 
cost  may  be  calculated  at  £61  lis.  8d.  per  mile  of  8  yards  wide,  with  ten 
applications. 
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COALESINE    FUEL:     UTILISATION     OF 
HOUSE     REFUSE. 

By    HERBERT    G.    COALES,    Assoc. M. Inst. C.E.,   F.S.I., 
Town  Surveyor,  Market  Harborough. 

(MEMBER  ) 


JX  an  address  given  at  the  annual  meeting  of  Associates  of  The  Royal 
Sanitary  Institute,  Mr.  H.  Percy  Boulnois,  M.Inst.C.E.,  made  a  rough 
estimate  of  the  amount  of  refuse  produced  by  the  seven  and  a  quarter 
millions  of  Greater  London.  He  said  "A  year's  collection  would  mean  a 
heap  of  refuse  sixty  feet  high,  filling  from  house  to  house  about  fifty  miles 
of  streets."  It  is  evident,  therefore,  that  the  disposal  of  refuse  is  a  very 
big  question,  as  well  as  very  important  from  a  sanitarian's  point  of  view. 

House  refuse  in  the  interests  of  health  and  general  convenience  must 
be  removed  from  the  premises  as  speedily  as  possible.  The  Public  Health 
Act,  1875,  refers  to  such  refuse  removal  "from  the  premises'"  as  if  that 
settled  everything,  much  as  the  queen  in  "Alice  in  Wonderland"  cried 
"off  with  her  head."  Provision  slipuld  be  made,  however,  for  the  sanitary 
disposal  of  the  refuse,  and  not  for  dumping  it  down  on  other  premises, 
which,  as  defined  under  the  Public  Health  Acts,  include  "messuages  lands 
and  hereditaments  of  an}-  tenure." 

Refltse  TirpiX(;. 

It  seems  most  probable  and  reasonable  that  a  prohibition  will  be 
enacted  in  the  near  future  against  tipping  crude  ashes  into  holes  and  low 
lying  places  adjoining  a  town.  Such  an  enactment  is  overdue,  and  it  is, 
indeed,  somewhat  like  thrashing  a  dead  horse  to  emphasize  the  point;  but 
so  long  as  underground  water  is  fouled,  the  atmospliere  \'itiated,  and 
disease  germs  jiroduced,  so  long  must  sanitarians  call  attention  to  the 
nuisance,  and  they  must  point  out  the  remedy.  Dr.  Hamer,  Medical 
Officer  of  Health  to  the  London  County  Comicil,  has  quite  recently 
warned  the  community  against  depositing  refuse  in  the  neighbourhood  of 
houses,  a  practice  which  engenders  the  multiplication  of  house  flies,  and 
the  consequent  spreading  of  diarrha;a  and  enteric  fever. 

Broadly  speaking,  there  are  two  methods  of  treating  ashbin  refuse  in  a 
sanitary  and  reasonable  way,  destruction  by  fire  and  assimilation  by  the 
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land.  There  are  methods  of  disposal  which  ai'e  insanitary  and  disgusting, 
in  addition  to  that  of  refuse  tipping;  for  instance,  sea  dumping,  and  sorting- 
refuse  by  hand  for  the  sale  of  its  various  constituents. 

1.— Destructiox  by  Fire. 

By  tliis  system  tlie  refuse  is  treated  as  a  fuel.  It  is  found  that  the 
calorific  value  varies  in  different  towns,  and  at  different  seasons,  but  gener- 
ally speaking  1  lb.  of  refuse  will  evaporate  from  1  to  2  lbs.  of  water. 
Refuse  can  adequately  be  disposed  of  by  burning  in  refuse  destructors,  Ijut 
at  the  cost  of  from  Is.  (3d.  to  3s.  per  ton,  bringing  into  account  all  capital 
charges,  interest,  wear  and  tear,  labour,  &c.  Mr.  T.  W.  A.  Havward, 
A.M.T.C.E.,  Borough  Engineer  of  Battersea,  said  in  190(i,  at  a  meeting  of 
the  Municipal  and  County  Engineers,  that  "  The  price  per  ton  for  barging 
the  refuse  under  the  present  contract  is  less  than  the  cost  of  burning. 
The  cost  of  disposing  of  the  refuse  after  being  placed  in  the  barges  is 
'2s.  lOd.  per  load." 

If  by  the  words  "  utilisation  of  refuse  "  is  meant  the  profitable  disposal 
of  such  refuse,  then  destruction  by  fire  in  refuse  destructors  at  a  /o.s*'  is  not 
utilisation. 

At  first  sight  it  may  be  contended  that  if  the  destruction  of  refuse  in 
a  destructor  cannot  lie  done  at  a  profit,  that  is  an  end  of  the  matter,  and 
authorities  must  make  up  their  minds  to  put  the  chai'ges  on  the  rates  for 
ever.  But  happily  the  question  may  be  tackled  in  another  way  with  the 
view  to  utilising  (or  making  a  profit  of)  the  disposal  of  refuse. 

It  is  evident  that,  could  the  great  cost  of  erecting  specially  constructed 
furnaces  to  consume  enormous  quantities  of  refuse  at  one  spot  be  obviated, 
and  the  refuse  instead  be  consumed  in  ordinary  boiler  furnaces  or  other 
grates,  then  the  disposal  of  refuse  would  be  greatly  cheapened.  But 
untidy,  ragged,  offensive  refuse  cannot  be  burned  in  ordinary  boiler  fur- 
naces or  grates  without  nuisance.  The  crude  refuse  must  therefore  be 
converted  into  an  innocuous  form  befoi'e  it  will  be  possible  or  sanitary  to 
bring  it  for  consumption  to  such  boilers.  In  other  words,  the  refuse  must 
be  converted  into  briquettes,  deodorised  antl  made  inoffensive. 

The  author  has  proposed  to  destroy  refuse  in  a  remunerative  manner 
by  converting  it  into  fuel  briquettes,  called  Coalesine,  and  burning  it  in 
boiler  furnaces  or  other  grates,  without  the  construction  of  special  furnaces. 
If  such  a  hygienic  and  remunerative  method  of  disposal  can  be  demonstrated, 
then  no  pecuniary  hardship  will  accrue  to  any  town  through  any  anti- 
tipping  enactment  that  may  be  passed.  Two  main  reasons  may  be  indi- 
cated for  converting  ashbin  refuse  into  fuel : — 
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1.  Crude  refuse  is  a  nuisance,  wliieh  may  be  abated  by  subjection  to  firo. 

2.  Crude  refuse  is  a  fuel,  which  may  be  utilised  in  the  production  of  Iieat. 
Pulverisation  of  Refuse. — The  Patent  Ijightning  Crusher  Company,  of 

the  Southwark  Engineeinng  Works,  has  perfected  a  machine,  known  as 
the  dust  manipulator,  which  instantly  converts  crude  ashbin  refuse  into  a 
material  resembling  garden  mould  in  appearance.  The  machine  is  a  high- 
speed centrifugal-force  disintegrator,  pulveriser  and  mixer  combined. 
The  hammers,  weighing  50  lbs.  each,  of  special  alloy  steel,  are  hung  on 
an  axle  in  a  steel  box ;  this  axle  makes  1,000  revolutions  a  minute.  The 
refuse  is  fed  by  shovel  into  a  hopper,  and  can  be  passed  through  the  mani- 
jjulator  at  the  rate  of  from  four  to  five  tons  per  hour.  The  Southwark 
Borough  Council  liave  four  of  these  machines  at  work,  and  the  facility 
with  which  they  disintegi'ate  tins,  old  sacking,  wood  and  what  not,  is 
most  surprising  to  those  who  see  the  machines  at  work  for  the  first  time. 
Such  large  articles  as  old  trays  or  buckets  are  picked  out  from  the  refuse 
by  hand,  and  any  oljstinate  metal  which  cannot  be  reduced  by  the  hammers 
is  automatically  ejected  from  the  machine  by  a  door  at  the  front.  It  lias 
been  proposed  in  the  past  to  jiulverise  crude  refuse  in  mortar  mills,  Oic, 
but  salmon  tins,  old  garments  and  books,  or  pieces  of  wire,  for  instance, 
cannot  be  reduced  to  a  fine  material  by  such  means.  Therefore,  until  the 
Patent  Lightning  Crusher  Company  introduced  the  manipulator,  there 
was  no  machine  on  the  market  to  effectually  I'educe  crude  ashbin  refuse 
to  a  fine  uniform  consistency,  in  which  state  only  can  it  be  briquetted. 

Coalesine  Fufl. — To  convert  the  pulverised  material  from  the  mani- 
])ulator  into  innocuous,  serviceable  fuel  bri(juettes,  the  addition  of  a 
deodoriser,  an  agglutinate,  and  an  enriching  ingredient  are  necessary. 

Most  fortunately  for  the  simplicity  and  cheapness  of  the  manufacture 
of  briquettes,  tar  is  both  a  deodoriser  and  an  agglutinate,  as  well  as  a 
high-class  fuel.  1  lb.  of  tar  will  evaporate  11  lbs.  of  water.  By  the 
incorjjoration  therefore  of  about  1 8  gallons  of  tar  to  the  ton,  the  pulverised 
refuse  is  deodorised,  agglutinated  and  enriched  by  one  operation.  The 
enrichment  has  the  effect  of  adding  100  per  cent,  to  the  calorific  value  of 
poor  refuse,  and  50  per  cent,  to  refuse  of  a  good  calorific  value.  But  fuel 
in  the  fonn  of  slack  does  not  give  the  best  combustion  results,  it  is 
necessary  therefore  to  make  the  material  up  into  bri(juettes,  in  whiili 
form  it  is  easy  to  handle,  to  store,  and  to  burn. 

The  i)roportion  of  18  gallons  of  tar  to  the  t(m  of  pulverised  nuiterial 
does  not  allow  the  tar  to  escape  through  the  grate  bars  when  subjected  to 
the  heat  of  the  fire,  nor  to  give  off  smoke  from  the  chimney  shaft  through 
incomplete  combustion. 

The  ai)proximafe  cost  of  ])laiit,  including  manijiuiator,  mixer,  hrii|iiettc 
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\>vess,  buildings  and  power,  to  convert  10,000  tons  of  ashbin  refuse  per 
annum  into  coalesine  fuel  is  from  £2,000  to  £2,500 ;  or  say  capital  outlay 
of  from  4s.  to  5s.  per  ton  of  refuse  to  be  dealt  with  in  one  year. 

From  the  tabulated  statement  prepared  by  ^Ir.  William  Jones,  Assoc. 
M.  Inst.  C.]v,  of  Colwyn  Bay,  in  October,  1907,  it  appears  that  the  initial 
cost  of  installing  refuse  destructors  complete  (taking  the  average  of 
69  towns)  is  IGs.  od.  per  ton  of  refuse  to  be  dealt  witli  in  one  year. 

The  approximate  cost  of  converting  ashbin  refuse  into  coalesine  fuel, 
including  labour,  power,  tar,  wear  and  tear,  and  loan  charges,  is  calculated 
at  about  4s.  per  ton. 

Calorific  Value  of  Coalesine  Fuel. — When  1  lb.  of  crude  refuse  will 
evaporate  1  lb.,  1^  lb.,  or  2  lbs.  of  water,  coalesine  fuel  will  evaporate 
2^  lbs.,  2f  lbs.,  or  3^  lbs.,  or  "25,  '31,  or  'SO  the  value  of  best  coal  taken 
at  1  lb.  evaporating  9  lbs.  of  water. 

Roughly  speaking  then,  coalesine  fuel  may  be  taken  as  having  an 
average  calorific  value  of  one-third  that  of  best  coal.  Where  the  local 
price  of  coal  is  known,  therefore,  the  relative  value  of  coalesine  fuel  may 
easily  be  found  by  dividing  the  price  of  coal  by  three,  and  comparing  the 
result  with  4s.  a  ton  (the  cost  of  producing  coalesine  fuel).  For  instance, 
taking  coal  at  18s.  a  ton  and  dividing  by  three  we  get  (3s.,  and  tjs.  less  4s. 
(cost  of  coalesine  fuel)  is  2s.,  this  being  the  balance  in  favour  of  coalesine 
fuel.  Where,  however,  at  present  a  town  is  paying  2s.  a  ton  (say)  to 
dispose  of  its  refuse,  that  town  would  naturally  be  2s.  a  tun  to  the  good  if 
the  coalesine  fuel  were  sold  merely  to  pay  for  itself. 

Coalesine  fuel  can  be  burned  by  itself  or  in  conjunction  with  coal  to 
suit  the  varying  steam  requirements  of  consumers.  It  is  obvious  that  the 
addition  of  coal  in  no  way  detracts  from  the  pecuniary  advantages  obtained 
by  the  use  of  coalesine  fuel,  wliilst  at  the  same  time  the  hygL-nic  object  is 
equally  attained. 

Assimilation  by  Laxi>. 

The  Southwark  Borough  Council  sell  tlie  pulverised  refuse  from  their 
manipulators  (in  a  state  of  mouldj  as  a  fertiliser  to  the  farmers  in  the 
country  districts  around.  Heavy  land  is  lightened  and  made  to  work 
better  by  ploughing  in  a  good  dressing  of  the  fertiliser.  ^lany  sewage 
farms,  with  a  preponderating  stratum  of  clay,  would  greatly  benefit  and 
become  better  filters  for  sewage  if  for  a  few  years  they  were  s(j  treated. 

The  initial  cost  of  a  plant  complete  to  convert  refuse  into  a  fertiliser  is 
from  2s.  to  2s.  6d.  per  ton  of  refuse  dealt  with  per  annum.  That  is  to  say, 
10,000  tons  per  annum  could  be  dealt  with  l)v  a  plant  costing  from  £1,000 
to  £1,250. 

In  addition  to  the  small  initial   expense  of  installing  a  manijiulator 
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plant  as  compared  with  a  refuse  destructor,  tlie  pecuniary  results  of  the 
output  are  two  or  three  times  more  favourable  at  Southwark  than  a  refuse 
destructor  would  be. 

JoixT  Ststk.m  of  Disposal. 
It  is  apparent  from  the  foregoing  notes  that  the  fuel  or  the  fertiliser 
could  be  turned  out  by  the  local  authority  according  to  the  demand.    This 
fact  of  having  two  strings  to  one's  bow  would  be  of  great  value  in  dealing 
with  the  probleiii  of  disposal. 


Mk.  E.  Y.  S-vrxDEES  (Barnstaple)  said  he  had  carefully  inspected  the 
system  of  pulverising  Louse  refuse  as  at  the  Southwark  Engineering  AVorks,  and 
felt  that  there  was  every  probability  that  this  method  when  better  known  would 
be  largely  adopted,  especially  by  smaller  towns,  with  whom  the  provisit)n  of  the 
conventional  t_ype  of  refuse  destructor  was  a  serious  item  of  expenditure,  both  in 
capital  outlay  and  annual  upkeep  and  maintenance.  Mr.  Coales"  patent  perfected 
this  pulverising  system  by  ensuring  that  no  nuisance  or  inconvenience  need  be 
feared  by  not  being  able  to  dispose  of  all  or  any  of  the  crushed  refuse  for  manurial 
or  other  purposes  on  land.  lie  was  surprised  to  find  that  a  mere  pulverising 
process  could  produce  such  a  transformation  in  the  beterogenuous  collection 
which  usually  made  up  house  refuse,  the  crushed  product  being  entirely  free  from 
smell,  and  in  appearance  strongly  resembling  fresh  garden  mould. 

Mn.  H.  G.  Coales  (Market  Harborough)  said  he  had  no  fear  that  sufficient 
tar  or  [iitch  would  not  be  a^ailable  for  the  new  process,  as  of  course  be  only 
suggested  this  scheme  .as  an  alternative  to  other  schemes.  Every  town  must 
consider  tlie  requirements  of  its  own  particular  locality.  The  point  be  wished 
to  make  was  that  ashbin  refuse  could  be  converted  into  a  fuel,  and  that  such 
conversion,  as  well  as  being  a  sanitary  operation,  had  a  commercial  aspect  too. 
It  was  generally  admitted  that  ashtips  were  an  abomination,  and  refuse 
destructors  very  expensive,  both  in  their  first  cost  and  upkeep.  As  to  the 
calorific  value  of  (•oalesine  fuel,  of  course  one  could  not  get  something  out  of 
nothing,  but  there  was  no  doubt  that  crude  ashbiii  refuse  had  a  heating  value  of 
about  one-sixth  of  best  coal,  and  when  treated  in  the  new  manner  the  value  wa.>« 
increased  to  one-third.  The  tests  of  the  briquettes  had  been  made  in  a  Cornish 
boiler  at  the  Market  Harborough  Gas  Works.  He  had  looked  for  smoke,  but 
none  issued  from  the  chimney,  either  with  or  without  the  forced  draught ;  this 
he  attributed  to  the  fact  tiiat  there  was  thorough  combustion.  The  briquette 
form  of  the  fuel  alhmed  i)lenty  of  flame  space  between  the  blocks,  and  so  one  did 
not  get  a  smothered  fire. 

Mil.  W.  D.  ScinT-MoxcniEFF,  Mk.  AValkbb  Smith,  Mit.  C.  II.  Pkiestlev, 
and  Mn.  H.  Percv  BocLNOiii  also  took  part  in  the  discussion. 
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TO^WN    PLANNING. 

By     WILLIAIVX     HARPUR.      ISJ.Inst.C.E.,      F.8.I., 

City  Engineer  and  Surveyor,   Cardiff. 

( FELLOW. ) 


THIS  question  is  one  to  which  attention  has  of  recent  years  been  called 
by  public  men  and  local  authorities,  and  as  a  result  of  the  bad 
examples  of  town  planning  to  be  found  in  every  populated  part  of  the 
country,  resultinj>-  in  narrow  streets,  courts,  alleys,  congested  and  insani- 
tary areas.  Parliament  is  now  attempting  to  put  right  what  should  have 
been  done  at  the  latest  through  the  medium  of  the  Public  Health  Act, 
1875. 

The  probable  cause  of  a  good  deal  of  the  overcrowding  in  our  towns 
and  cities  may  be  attributed  to  avarice,  the  desire  on  the  part  of  land- 
owners to  make  the  most  possible  out  of  their  land.  While  saying  so 
much,  I  wish  to  say  that  these  remarks  should  not  apply  to  all  landowners, 
for  there  are  many  noble  exceptions  to  the  rule,  and  I  believe  the  City  of 
Cardiff  gives  a  fine  example  of  these  exceptions. 

Here,  I  may  say,  we  have  many  fine  wide  streets  and  open  spaces,  which 
have  been  laid  out  voluntarily  by  the  large  landowners,  while  courts  are 
almost  unknown,  and  narrow  streets  are  few  and  of  ancient  construction. 

It  is  mainly  due  to  the  small  landowners  where  the  ill  effects  of  bad 
town  planning  are  most  prevalent,  and  also  where  land  companies  or 
syndicates  buy  up  small  properties  with  the  object  of  laying  out  and 
reselling  at  the  highest  possible  price.  In  such  cases,  in  years  gone  by,  in 
districts  where  no  building  by-laws  were  in  operation,  or  where  such 
by-laws  were  inadequate  to  deal  properly  with  building  operations,  the 
effects  have  been  in  many  instances  deplorable,  and  have  resulted  in  the 
expenditure  of  many  millions  of  money  by  local  authorities  in  clearing 
insanitary  areas,  in  widening  and  improving  narrow  and  crooked  streets 
and  roads,  and  in  constructing  new  streets  of  communication  which  should 
never  have  been  necessary  had  the  land  been  properly  planned  at  the  time 
it  was  first  laid  out  for  building. 

What  public  expenditure  might  have  been  saved  had  local  authorities 
been  possessed  of  sufficient  power  to  properly  deal  with  matters  of  the 
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kind  even  since  the  passing  of  the  PubHc  Health  Act,  1875,  it  is  impossible 
to  say,  but  it  would  total  to  a  very  large  sum. 

In  the  laying  out  of  new  towns,  such  for  instance  as  are  constantly 
springing  up  in  our  colonies,  the  question  of  town  planning  is  not  so 
difficult  a  matter.  The  district  of  a  township  would  be  planned  out  with 
its  centre  of  commerce,  its  public  buildings,  shopping  area,  and  manufac- 
tories ;  each  district  being  mapped  out  for  the  different  requirements  of 
the  city  or  township.  Fi'om  the  various  centres,  main  trunk  thoroughfares 
of  adequate  width  would  be  constructed,  leading  in  the  direction  in  which 
the  most  traffic  would  invariably  follow,  with  side  streets  of  varying  widths 
for  different  classes  of  residences,  suited  to  the  requirements  of  the 
inhabitants,  and  the  provision  of  the  requisite  parks,  gardens,  open  spaces 
and  play-grounds  necessaiy  as  lung  spaces,  and  means  of  outdoor  pleasure 
and  recreation.  The  main  thoroughfares  would  be  constructed  of  ample 
width,  providing  for  a  double  line  of  tramway  track  of  standard  gauge,  and 
wide  enough  for  all  other  kinds  of  vehicular  traffic,  especially  as  in  these 
days  of  automobiles  and  road  locomotives,  it  is  necessary  that  all  streets, 
and  particularly  the  main  thoroughfares,  should  be  of  ample  dimensions, 
not  only  for  present  but  also  for  future  requirements. 

In  choosing  the  site  of  a  township  three  features  are  of  the  utmost 
importance:  (1)  No  town  should  be  placed  where  an  adequate  supply 
of  pure  water  is  not  procurable ;  (2)  the  site  should  be  at  such  an  elevation 
that  it  may  be  easily  drained  ;  and  (;5)  it  should  be  located  where  suitable 
land  or  other  means  of  treating,  or  otherwise  properly  disposing  of  the 
sewage  are  obtainable. 

It  is  seldom,  however,  when  a  new  town  is  planned,  or  rather  springs 
up,  that  these  absolute  essentials  for  the  well-being  of  the  iniiabitants  are 
considered,  and  the  difficulties  of  water  supply,  sewerage,  aiul  sewage 
disposal,  are  left  to  be  grappled  with  and  mastered  in  the  future. 

In  a  mining  district,  the  first  and  only  consideration  is  where  best  and 
most  economically  can  the  \aluables  be  won ;  where  and  how  the  workers 
are  to  live  is  too  often  of  secondary  or  no  consideration.  In  a  seaport  the 
first  consideration  is  where  best  and  most  economically  to  constnict  the 
docks  or  harbour,  and  seaside  resorts  arc  generally  located  by  the  attrac- 
tiveness of  the  sea  and  beach,  and  of  the  beauty  of  the  surrounding 
country. 

In  the  laying  out  of  an  industrial,  manufacturing,  or  market  town, 
however,  it  is  possible  to  fi.\  upon  a  more  ideal  situation,  and  in  such  a 
case  the  three  essentials  before-mentioned  should  have  first  consideration. 
No  ideal  plan  can  be  laid  down  as  a  model  for  a  new  town  or  city. 
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The  planning  must  naturally  depend  upon  many  circumstances,  and 
particularly  on  the  natural  configuration  of  the  ground.  In  a  flat  district 
tlie  planning  might  be  as  one  liked,  while  in  a  hilly  district  the  planning 
must,  whether  one  likes  it  or  not,  follow  the  best  lines  suitable  for  building 
purposes.  The  planning  will  also  depend  very  much  upon  what  is  likely 
to  be  the  industry  of  the  district,  and  the  kind  of  traffic  which  is  likely  to 
be  conveyed  along  the  streets  of  the  town,  and  for  a  proper  idea  as  to 
what  is  likely  to  meet  the  case  in  this  direction  the  only  safe  method 
to  adopt  in  the  planning  is  that  of  ample  and  sufficient  areas  in  the 
building  sites,  with  adequate  width  for  streets  and  roads,  and  a  broad 
estimate  for  public  parks  and  open  spaces. 

But  after  all,  it  is  not  so  much  the  planning  of  new  to^^^ls  and  cities 
which  we  have  to  consider  in  this  country,  for  these  will  be  few  (except, 
perhaps,  in  mining  districts)  compared  with  our  Colonies.  We  are, 
however,  greatly  concerned  in  the  spreading  out  and  enlargement  of 
existing  towns  and  cities,  and  in  the  necessity  of  presenting  any  repetition 
of  narrow  streets  and  roads,  courts  and  alleys,  and  in  the  provision  of 
public  pai'ks  and  open  sjiaces,  as  well  as  a  sufficiency  of  open  space  in 
connection  with  everj-  habitation,  and  that  the  expansion  of  our  towns 
shall  be  upon  such  lines  that  future  generations  will  not  have  to  reproach 
the  present  generation  as  we  have  to  reproach  our  predecessors. 

I  believe  that  Cardiff  was  the  first  city,  or  if  not  the  first,  at  any  rate 
one  of  the  first  cities  in  the  kingdom,  to  obtain  special  legislation  enabling 
its  Corporation  to  deal  in  a  limited  manner  with  the  matter  of  town 
planning.  Section  .53  of  the  Cardiff  Corporation  Act,  1894,  reads  as 
follows  : — 

■'  The  Corporation  may  by  order  var}'  or  alter  the  intended  position  or 
direction  of  any  intended  new  street  for  the  purpose  of  causing  it  to  com- 
municate in  a  direct  line  with  any  other  street  or  any  intended  new  street 
adjoining  or  near  thereto  or  leading  in  the  direction  thi-reof.  The  Corpora- 
tion shall  make  compensation  to  all  persons  injuriously  affected  by  the 
exercise  of  the  powers  of  this  section." 

It  will  be  noticed  that  this  clause  only  deals  with  the  matter  in  certain 
instances,  and  it  was  brought  about  in  consequence  of  ditficulties  having 
arisen  in  the  planning  of  estates  adjoining  each  other,  where  one  estate 
owner,  for  instance,  would  not  or  could  not  make  arrangements  with  the 
adjoining  estate  owner  to  join  up  streets  from  estate  to  estate  in  a  proper 
and  reasonable  manner  for  the  public  convenience.  In  such  cases  the 
section  of  the  Act  referred  to  gives  the  Corporation  power  to  step  in  and 
insist  upon  the  streets  being  carried  through  from  one  estate  to  another : 
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but  even  this  Act  has  its  drawbacks,  because  it  will  be  noticed  that  when 
the  corporation  take  action  under  the  Act,  they  have  to  "  make  compen- 
sation to  all  persons  injuriously  affected  by  the  exercise  of  the  powers 
referred  to  " ;  that  is  to  say,  they  have  to  purchase  the  land  necessary  for 
making  the  connecting  streets  at  building  land  value.  The  Act  also  has 
this  drawback :  that  to  a  landowner  anxious  to  make  the  most  possible  out 
of  his  land,  it  offers  an  inducement  to  so  plan  out  his  estate  that  the 
corporation  will  be  obliged  to  put  the  section  into  force,  and  compensate 
him  to  some  extent,  a  nice  and  easy  way  of  making  a  little  money  to 
assist  in  the  development  of  his  estate. 

The  matter  of  wider  streets  was  entered  into  veiy  largely  by  the 
Corporation  of  Cardiff  when  they  were  remodelling  their  bye-laws  pi'ior 
to  1900,  and  was  one  of  the  points  which  for  a  long  time  delayed  the 
making  of  new  building  bye-laws.  My  corporation  were  of  opinion  that 
they  should  have  power  to  require,  in  certain  instances,  a  greater  width 
than  thirty-six  feet  (the  ordinary  L.G.B.  Model  By-Law),  for  it  is  well 
known  that  a  street  of  a  minimum  width  of  fifty  feet  is  required  where  a 
street  tramway  is  to  be  constructed,  as  nothing  less  than  that  will  permit 
of  a  double  line  of  standard  gauge  tramway  and  allow  for  the  standard 
margins  for  ordinary  road  traffic.  Modern  conditions  of  street  traffic,  anil 
the  sanction  of  the  L.G.B.  to  the  introduction  of  road  locomotives  and 
motors  on  the  public  highways,  demanded  that  streets  should  in  the  future 
be  constructed  of  greater  widths  than  previously.  As  a  result  of  very 
much  negotiation  with  the  L.G.B.,  I  believe  that  Cardiff  was  the  first 
city  to  obtain  the  following  Bye-Law  (2) : — 

"  4.  (1).  Every  person  who  shall  lay  out  a  new  street  shall  so  lay  mit 
such  street  that  the  « idth  thereof  shall  be  fortii  feet  at  the  least. 

"  (2).  Every  person  who  sliall  lay  out  a  new  street  (a)  which  shall 
be  intended  for  use  as  a  carriage-road,  and  shall  exceed  three  hundred 
yards  in  length  :  or  (h)  which,  being  intended  to  be  used  as  a  carriage-road, 
is  in  continuation  of  an  existing  street  intended  to  be  so  used,  and  of  a 
length,  including  such  new  street,  of  not  less  than  three  hundreil  yards, 
shall  so  lay  out  such  new  street  that  the  w^dth  tliereof  shall  be  Jifli/  feel 
at  the  least." 

What  the  corporation  wished  to  have  was  a  discretionary  power  enabling 
them  in  certain  instances  to  require  a  greater  width  of  street  than  forty 
feet.  The  L.G.B.,  however,  would  give  no  discretionary  i)ower,  and  as  a 
result  the  by-law  requiring  streets  of  three  hundred  yards  aiul  over  in 
length  to  be  made  fifty  feet  in  width  was  obtained. 

This  by-law,  however,  like  the  preceding  Act  referred  to,  has  its 
drawbacks.     It  is  not  necessary  that  everv  street  of  ;30()  vards  or  more  in 
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length  should  be  so  wide  as  .50  feet,  while  it  is  very  desirable  that  in  other 
instances  certain  streets  should  be  even  wider  than  50  feet.  Therefore  it 
appears  that  a  discretionary  power  to  make  arrangements  with  landowners 
for  cei-tain  main  trunk  roads  to  be  of  a  width  of  50  feet  or  more  is  very 
preferable  to  the  stipulation  that  every  street  of  300  yards  or  more  in 
length  be  of  that  width. 

It  also  has  the  further  drawback  that  where  a  landowner  is  desirous  of 
making  the  most  possible  out  of  his  estate,  he  may  break  up  the  planning 
of  his  estate  in  such  a  way  as  to  make  no  street  of  a  continuous  length  of 
300  yards  or  more.  There  is  an  old  saying  that  it  is  possible  to  drive  a 
coach  and  horses  through  any  Act  of  Parliament,  and  I  may  say  that  it 
appears  possible  for  any  landowner,  who  so  desires,  to  drive  a  coach  and 
horses  through  section  53  of  the  Cardiff  Coi-poration  Act,  1894,  and  the 
Corporation  by-law  respecting  the  width  of  streets  greater  than  40  feet. 

When  the  Cardiff  Corporation  was  discussing  with  the  Local  Govern- 
ment Board  as  to  the  necessity  of  by-laws  requiring,  in  certain  instances, 
streets  of  a  greater  width  than  40  feet,  they  were  told  by  the  official  of 
the  Board  that  if  a  town  or  city  required  a  street  in  any  particular 
instance  more  than  40  feet  wide,  it  was  the  duty  of  the  local  authority  to 
purchase  the  land  necessary  for  making  the  street  wider. 

Shortly  after  we  had  occasion  to  put  Section  53  of  the  Cardiff  Cor- 
poration Act,  1894,  into  operation,  and  applied  to  the  Local  Govern- 
ment Board  for  sanction  to  borrow  a  sum  of  money  for  buying  a  strip  of 
land  in  order  to  make  a  street  into  a  main  trunk  thoroughfare  of  greater 
width  than  40  feet.  We  were  then  told  by  the  Local  Government  Board 
that  they  could  not  sanction  a  loan  being  raised  for  the  purpose,  inasmuch 
as  the  street  about  to  be  made  was  not  a  public  highway,  and  that  the 
money  was  not  required  for  widening  an  old  highway,  so  that  when  we 
asked  for  a  by-law  enaljling  us  in  certain  cases  to  insist  upon  wider  streets, 
we  were  told  by  the  authorities  that  it  could  not  be  sanctioned,  but  that 
we  must  buy  the  additional  land  required ;  but  immediately  we  wanted  to 
purchase  land  for  making  a  new  street  wider  than  ordinarily,  we  were  told 
by  the  same  authority  we  could  not  be  permitted  to  bori'ow  money  for 
such  a  purpose,  as  it  would  be  for  developing  a  private  estate. 

I  have  here  several  examples  of  bad  town  planning,  showing  a 
condition  of  things  which  would  never  have  been  allowed,  had  my  Corpora- 
tion power  to  prevent  them,  but  the  plans  when  submitted  complied  with 
the  by-laws,  and  with  the  Public  Health  Acts,  and  we  had  no  authority 
to  prevent  things  of  the  kind  being  done. 

If  the  Housing,  Town   Planning,  etc..   Bill   now   before   Pai'liauient 
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becomes  law,  it  "ill  entirely  obviate  the  Ijacl  methods  of  to\m  planning  I 
have  just  referred  to,  and  will  put  an  end  to  such  a  condition  of  things. 

The  Bill  enables  a  local  authority  to  prepare  a  scheme  "  in  respect  of 
any  land  which  appears  likely  to  be  used  for  building  purposes,  with  the 
general  object  of  securing  proper  sanitary  conditions,  amenity,  and  con- 
venience in  connection  with  the  laying  out  and  use  of  the  land."  It 
also  enables  a  local  authority  to  prepare  a  scheme,  not  only  within  its 
boundaries,  but  also  "in  the  neighbourhood  of  their  area,"  if  the  authority 
satisfy  the  Local  Government  Board  that  there  is  a  prima  facie  case  for 
making  such  a  scheme.  This  will  doubless  prevent  bad  planning  just 
over  the  borders  of  the  large  cities  and  towns  of  the  country. 

In  the  Town  Planning  Bill  it  also  pro\ides : — 

"  The  use  of  land  for  building  purposes  shall  include  the  use  of  the 
land  for  the  purpose  of  proriding  o])on  spaces,  parks,  pleasure  or  recreation 
grounds,  or  for  the  purpose  of  executiug  any  work  upon  the  land,  whether 
in  the  nature  of  a  building  work  or  not,  and  the  decision  of  the  Local 
Government  Board,  whether  any  jnirposi-  is  a  building  purjiose  or  not,  shall 
be  final." 

A  local  authority  is  also  empowered  to  purchase  lauds  and  lay  them 
out  for  building  purposes. 

In  the  cast'  of  a  scheme  being  so  i)repared  as  to  injure  any  property, 
the  local  authority  has  to  pay  such  compensation  as  may  be  determined 
after  inquiry  by  the  Local  Government  Board,  and  in  certain  events  this 
may  be  recovered  from  adjoining  landowners,  whose  properties  liave  been 
enhanced  in  value  through  the  preparation  of  a  scheme. 

It  is  to  be  hoped  that  the  basis  of  this  compensation  will  not  be  the 
inflated  value  usually  put  upon  land  when  rccpiired  for  such  purposes, 
|iius  lo  per  cent,  for  forced  sale,  on  the  assumed  basis  of  prospective 
building  value,  but  that  the  valuation  should  be  based  upon  the  inc-ome  or 
rental  of  the  land  prior  to  its  development  for  building  purposes. 

There  is  ever^'  prospect  that  the  Bill  now  before  Parliament  will  \ery 
greatly  assist  local  authorities  in  the  better  development  of  the  sur- 
roundings of  existing  towns  and  cities,  and  it  should  be  hoped  by  everyone 
interested  in  town  work  that  the  Bill  should  in  due  course  receive  the 
Koyal  assent. 

[/•l>r  /JiscHssion  on  fliis  Paper  sec  pa(jc  .'/S9.^ 
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TOWN    AND     STREET    PLANNING. 

By      RAYMOND      TIN  WIN. 


THE  clay  has  gone  by  when  it  is  necessary  to  spend  time  in  advocating 
that  streets  and  cities  should  be  properly  planned,  or  to  expatiate  on 
the  evils  which  have  sprung  from  the  ha])hazard  gi-owth  of  towns  during 
the  past  century ;  nor,  in  these  days  wlien  the  town  planning  principle  has 
triumphed,  should  we  forget  that  much  good  work  has  already  been  done 
in  the  matter  of  town  improvement.  In  the  ample  supply  of  good  water, 
in  the  drainage  and  removal  of  waste  matter,  in  the  paving,  lighting,  and 
cleansing  of  streets,  and  in  many  other  such  ways,  probably  our  English 
towiis  are  as  well  served  as  those  in  other  countries.  Moreover,  by 
means  of  our  much-abused  building  liy-laws  some  of  the  worst  excesses  of 
overcrowding  have  been  restrained,  a  certain  minimum  standard  of  air 
space,  light  and  ventilation  has  been  secured,  and,  indeed,  in  the  more 
modern  parts  of  the  town  a  fairly  high  degree  of  sanitation,  immunity  from 
fire  and  general  stability  of  construction  have  been  reached,  the  importance 
of  which  must  not  be  lost  sight  of :  and  yet  the  fact  remains,  that  there 
have  been  growing  up  around  our  big  towns,  under  the  influence  of 
these  very  by-laws  and  embodying  these  sanitary  improvements,  vast 
districts,  which  for  dreariness  and  sheer  ugliness  it  is  difficult  to  match 
anywhere.  How  is  this  ?  How  is  it  that  so  much  admittedly  good  work 
in  the  past  has  failed  to  produce  a  good  effect?  It  is  because  we  have 
neglected  the  amenities  of  life ;  we  have  forgotten  that  even  the  pooi-est 
cannot  live  by  bread  alone ;  that  endless  rows  of  brick  boxes  looking  out 
on  one  side  upon  dreary  paved  streets,  and  on  the  other  upon  squalid  back- 
}ards,  are  not  really  proper  homes  for  human  beings,  and  can  never  become 
such,  however  complete  the  drainage,  however  pure  the  water,  or  however 
strict  the  building  by-laws  under  which  they  are  erected.  Important  as 
these  improvements  are,  they  are  incomplete,  for  the  element  of  beauty 
has  been  forgotten. 

William  Morris  said,  "  Beauty,  which  is  what  is  meant  by  Art,  using 
the  word  in  its  widest  sense,  is,  I  contend,  no  mere  accident  of  human  life 
which  people  can  take  or  leave  as  they  choose,  but  a  positive  necessity 
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of  life  if  we  are  to  li\e  as  nature  meant  lis  to,  that  is  unless  we  are 
content  to  be  less  than  men." 

If  we  examine  our  town  improvement  work  is  it  not  evident  that  its 
failure  largely  arises  because  we  have  forgotten  this  fact?  V\'e  have 
sought  to  house  our  people  as  if  they  were  less  than  men. 

We  shall,  indeed,  need  to  cany  much  further  along  the  same  lines  the 
good  work  begun  by  our  sanitarians  and  the  framers  of  our  building  by- 
laws ;  we  shall  need  especially  to  secure  more  open  ground,  air  space  and 
sunlight  for  each  dwelling.  We  shall  seek  to  make  proper  provision  for 
parks  and  playgrounds ;  to  control  the  planning  of  our  streets,  their  width 
and  their  character,  so  that  they  may  in  the  best  possible  manner  minister 
to  the  needs  of  the  community.  We  shall  hope  to  reserve  suitable  areas 
for  our  factories  and  workshops,  where  they  will  have  every  convenience 
for  their  work  and  where  also  they  will  cause  the  minimum  of  nuisance. 
All  these  and  many  more  practical  improvements  town  planning  will 
render  possible ;  but  if  tliis  work  is  to  be  successful  we  shall  need  to  infuse 
into  it  the  spirit  of  the  artist,  he  who  is  not  content  with  the  least  that 
will  do,  but  desires  the  utmost  that  can  be  attained.  It  is  that  small 
margin,  marking  the  difference  between  a  thing  scamped  and  a  thing  well 
done,  which  really  counts.  It  is  from  this  margin  of  well  doing  that 
beauty  springs.  Dimly  this  has  been  discerned,  dimly  in  seeking  for 
powers  to  regulate  the  development  of  their  towns  the  people  liave  been 
seeking  freedom  to  become  as  it  were  the  artists  of  their  own  cities,  por- 
traying on  a  gigantic  canvas  the  expi'ession  of  their  life. 

Now  beauty  is  an  elusive  quality,  not  easily  defined,  j'et  it  is  a  necessary 
element  in  all  good  work,  a  crowning  and  completing  quality.  We  are 
too  much  in  the  habit  of  regarding  art  as  something  added  from  the  out- 
side, some  species  of  extra  trimming  put  on.  Much  evil  springs  from  this 
misunderstanding.  Civic  art  is  too  often  taken  to  consist  in  filling  our 
streets  with  marble  fountains,  in  ornamenting  our  squares  with  groups  of 
statuary,  in  twining  our  lamp  posts  with  wriggling  acanthus  leaves  or 
dolphins'  tails,  atid  our  buildings  with  meaningless  bunches  of  fruit  and 
flowers  tied  u])  with  impossible  stone  ribbons.  Tiiis  is  not  art  in  the  sense 
in  which  Morris  used  the  term  or  in  which  it  is  used  here.  The  beauty 
which  we  regard  as  necessary  to  full  life  is  not  a  quality  which  can  be 
plastered  on  from  the  outside ;  rather  it  results  when  life,  and  the  joy  of 
life  working  outwards,  expresses  itself  in  the  beauty  and  perfection  of  all 
the  forms  which  it  creates  for  the  satisfaction  of  its  needs.  Such  exuber- 
ance of  life  will  indeed  in  due  course  find  expression  in  adornment,  but  our 
business  at  present  does  not  lie  in  that  direction.     While  the  mass  of  the 
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people  live  in  hovels  and  slums  and  oui"  children  grow  up  far  from  the 
sight  and  pleasure  of  green  fields  and  flowers,  while  our  land  is  laid  out 
solely  to  serve  the  interests  of  individual  owners,  this  is  not  the  time  to 
think  of  the  crowning  beauty  of  ornament.  Rather  for  us  must  art  con- 
sist in  the  well  doing  of  what  needs  doing.  At  least  in  our  town-planning 
work  let  us  not  repeat  the  mistake  which  we  have  made  in  the  past  of  dis- 
regarding the  amenities  of  life.  Let  us  frankly  admit  that  the  beauty  of 
our  towns  must  be  maintained  and  developed,  and  let  us  see  that  in  addi- 
tion to  proper  guidance  on  sanitary  and  engineering  matters  we  secure  also 
that  the  work  shall  be  considered  from  the  point  of  view  of  beauty,  that 
the  artist  or  the  architect  shall  have  his  voice  in  the  arrangement  of  the 
plan. 

In  town-planning,  as  in  architecture,  much  may  be  learnt  fi'om  the 
past.  The  history  of  the  art  of  town-planning  remains  yet  to  be  written, 
but  at  any  rate  \\e  know  that  it  dates  back  some  5,000  years.  Professor 
Flinders  Petrie  has  related  how  about  that  period  there  was  built  on  a 
definite  plan  the  ancient  town  of  Cahun  for  the  accommodation  of  the 
workmen  engaged  in  the  building  of  the  Egyptian  pyramid  of  Illahun. 
The  streets  were  laid  ont  in  an  orderly  manner,  they  were  provided  with  a 
central  gutter  or  drain,  and  the  workmen's  houses  built  in  this  town 
contained  four  or  five  rooms  each.  Town-planning  on  a  scale  of  ex- 
traordinary magnificence  was  cai-ried  out  by  the  Greeks,  the  Romans, 
the  Assyrians,  and  many  other  ancient  races.  Not  a  few  towns  were 
planned  as  a  whole  in  the  Middle  Ages.  The  town  of  Winchelsea  in 
England  is  an  example  of  one  of  these,  and  at  the  period  of  the 
Renaissance  and  in  more  modern  times  much  work  has  been  done, 
particularly  in  continental  towns,  in  the  development  of  town-planning. 
In  Germany  there  is  a  considerable  literature  on  the  subject,  and  a 
monthly  periodical,  "Der  Staedtebau,"  dealing  with  it  has  been  published 
for  several  years.  It  is  of  the  utmost  importance  that  we  in  England 
should  study  this  work  and  should  learn  to  avoid  some  of  the  mistakes 
which  have  l^een  made  in  Germany,  where  in  many  cases  much  waste  of 
space  and  money  has  been  entailed  by  the  adoption  of  roads  of  excessive 
widths  and  needlessly  expensive  character.  There  has  too,  in  Germany, 
been  considerable  tendency  for  town-planning  to  I'esult  in  the  destruction 
of  existing  beauty  in  the  older  parts  of  the  town,  without  the  creation  of 
any  compensating  beauty  in  the  newer  portions,  which  have  tended  to  be 
all  drilled  into  stereotyped  forms  by  ill-considered  central  regulations. 

Before  therefore  any  plan  for  a  new  town,  or  for  a  scheme  of  town 
development,  can  with  prudence   be  commenced,  a  very  thorough  survey 
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should  be  made  of  the  whole  problem.  Professor  Geddes  in  several 
stimulating  essays  has  pointed  out  that  this  survey  can  hardly  be  too  wide 
or  too  thorough.  The  town  which  seeks  to  take  in  hand  and  guide  its 
own  futui-e  development  must  first  thoi'ouffhly  know  itself. 

On  the  sociological  side,  Seebohm  Rowiitree's  sitrvey  of  York  and  Tom 
Marr's  of  Manchester  may  be  quoted  as  good  examples.  A  thorough 
examination  and  surs^ey  of  the  whole  town  should  clearly  be  made, 
sufficient  to  enable  maps  based  on  the  ordnance  survey  to  be  prepared, 
coloured  to  indicate  such  matters  as  the  degree  of  density  of  population  in 
different  portions  of  the  town,  and  any  insanitary  areas  or  areas  of  special 
poverty ;  the  distribution  of  residential,  business  and  manufacturing  areas 
throughout  the  town,  with  such  sub-divisions  as  may  seem  desirable,  and 
also  the  distribution  of  parks,  public  open  spaces  and  other  vacant  places 
and  their  extent. 

In  most  towns  there  exists  alreaily  much  material  of  the  nature  of  an 
historical  survey,  in  connection  with  which  there  would  need  to  be 
collected  a  series  of  maps  showing  as  far  as  possible  the  past  development 
of  the  town,  and  also  showing  all  public  buildings,  ancient  monuments  or 
places  of  historic  value,  general  interest  or  special  beauty,  such  as  should 
be  preserved.  For  use  in  comparison  and  suggestion,  plans  should  also  be 
collected  of  towns  similarly  placed,  and  particulars,  as  far  as  available,  of 
town-planning  work  can'ied  out  in  other  countries.  Geological  maps 
would  be  required,  also  diagrams  showing  climatic  conditions,  prevailing 
winds,  rainfall,  etc.  Further,  the  siu'vey  should  include  all  local  traffic 
conditions,  relative  intensity  of  the  daily  inward  and  outward  flow  of 
])opulation  in  different  directions,  the  possibilities  for  extension  of  railways, 
tramways,  waterway's,  etc.  Particulars  of  local  industries,  specially  of 
those  which  show  signs  of  increasing,  with  the  nature  of  any  special 
requirements  necessary  for  them,  should  be  collected.  All  existing  water 
supplies  and  drainage  systems,  with  the  limitations  of  height  or  depth  to 
wliich  they  are  available,  and  their  capacity  for  increase,  should  be 
scheduled,  together  with  any  marked  tendencies  of  the  town  to  grow  in 
certain  directions  ;  while  local  requirements,  customs  or  ]uvjudices  affecting 
the  size  and  character  of  building  plots,  and  local  conditions  as  to  building 
materials  and  traditional  methods  of  building  would  be  of  great  value. 
Future  requirements  in  the  way  of  sites  for  schools  or  other  public 
Ijuildings,  jjlaygrounds,  parks,  and  ojien  spaces,  should  be  foreseen  and 
])rovided  for. 

Such  then,  very  shortly  sunnnarisod,  is  the  city  survey  which  should 
be  made  before  the  plan  of  any  extension  is  attempted.      None  of  fliis 
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information  can  be  dispensed  with  if  a  good  plan  is  to  be  made.  <  )n  the 
thoi'oughness  of  this  survey  will  depend  both  the  economic  success  of  the 
plans  for  future  development  and  the  preservation  of  the  city's  individual 
character  by  which  alone  the  poetry  of  its  existence  can  continue  to  cling 
to  its  enlarged  self. 

We  have  already  sacrificed  too  much  of  the  individuality  of  our  towns. 
This  has  been  partly  due  to  the  ease  of  modern  long  distance  transit,  which 
tends  to  mix  up  all  our  building  materials  in  one  monotonous  jumble 
spread  all  over  the  country.  The  tiles  of  the  eastern  counties  invade  the 
slate  districts  of  Wales,  while  the  Welsh  slates  displace  the  tiles  of 
Staffordshire  or  the  stone  slabs  of  the  Derbyshire  village ;  and  in  this  and 
other  similar  ways  local  characteristics,  which  arose  in  old  towns  from  tlie 
common  use  of  local  building  materials  and  which  greatly  contriljuted  to 
produce  the  indi^dduality  of  different  towns  and  districts,  are  being  rapidly 
lost. 

In  addition  to  the  general  survey  referred  to  above,  the  town  planner 
must  himself  make  a  careful  study  of  his  site,  which  should  include  the 
pi'eparation  of  a  contour  plan  of  the  whole  area  to  be  dealt  with,  and  a 
careful  survey  of  existing  trees  or  other  features  of  interest  or  beauty 
which  may  be  incorporated  into  the  design. 

There  is  much  discussion  among  town  planners  as  to  whether  the 
design  should  follow  formal  or  informal  lines.  The  subject  is  too  wide  a 
one  to  be  dealt  with  here.  It  seems  to  me  that  it  is,  generally  speaking, 
natural  for  man  to  carry  out  his  works  to  a  definite  and  orderly  design. 
In  the  laying  out  of  land,  however,  all  such  designs  should  be  made  with 
due  submission  to  the  conditions  of  the  site  and  should  be  inspired  by  a  f  idl 
appreciation  of  its  suggestions.  To  commence  the  work  by  straightening 
all  the  watercourses,  levelling  the  undulations,  and  clearing  away  existing 
trees,  in  order  that  there  may  be  prepared  a  clear  field  upon  which  to 
develop  some  designer's  pet  scheme  would  seem  to  he  presumptuous  folly. 

What  is  needed  to  guide  the  town  planner  is  not  so  much  a  strong 
prejudice  in  favour  of  either  formality  or  informality  of  treatment,  but 
fii-st  such  a  respect  for  his  site  and  for  the  natural  beauty  which  he  may 
find  there  as  will  make  him  realise  the  importance  of  incorporating  his 
design  with  the  site  and  so  arranging  his  scheme  that  it  may  ))e  tlie 
means  of  harmonising  as  far  as  possible  the  buildings  with  the  surrounding 
country ;  and  second,  such  a  clear  belief  in  the  beauty  of  ordei'lv  design  as 
will  save  him  from  the  mistake  of  imagining  that  any  natural  beauty  can 
arise  from  mere  aimless  informality.  We  can  forgive  the  designer  who 
leans  rather  much  to  formality  of  design,  as  we  can  forgive  the  one  who 
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too  excessively  sacrifices  his  design  to  the  minor  features  of  his  site.  It  is 
the  mere  aimless  designer  who  considers  that  there  is  virtue  in  mere 
informalitv  whom  we  cannot  forgive. 

Time  will  not  permit  liere  of  our  considering  the  relative  advantages 
of  straight  streets  and  curved  streets  and  the  different  kinds  of  street 
))ictures  which  can  be  produced  in  each ;  nor  the  question  of  enclosed 
places  and  open  places,  of  separate  street  junctions  or  focal  points  where 
many  streets  meet,  of  the  best  ways  of  managing  each  to  facilitate  traffic 
and  to  produce  good  effect ;  but  a  great  number  of  such  matters  must 
be  studied  in  connection  with  the  town  plan.  In  all  large  towns  special 
attention  should  be  devoted  to  the  question  of  traffic,  for  the  solution  of 
the  housing  problem  in  our  large  towns  undoul)tedly  depends  on  a  com- 
bined use  of  cheap  transit  facilities  with  the  development  of  garden 
suburbs  or  garden  cities  on  the  outskirts  or  in  the  near  neighbourhood  of 
the  towns  themselves ;  and  periiaps  the  most  pressing  need  of  the  moment 
is  for  the  arranging  and  planning  of  such  subm-ban  developments  as  will 
effectually  relieve  the  congestion  at  the  centre  of  our  towns. 

Having  selected  the  districts  most  suitable  for  development  as 
residential  centres  and  provided  the  necessary  transit  facilities  by  rail 
tube  or  tramway,  our  first  care  must  be  to  limit  the  number  of  houses  to 
the  acre  which  may  be  built  in  these  suburbs.  The  experience  of 
Letchworth,  Hampstead,  Earswick  and  Bournville  all  teaches  that 
probably  twelve  cottages  to  the  acre  is  about  the  right  number  for 
suburban  districts.  This  gives  a  sufficiently  large  garden  to  be  woi'th 
while  cultivating  and  not  more  than  can  be  easily  managed  by  an  ordinary 
family  without  outside  help.  It  affords  ample  ground  for  play  places  for 
children,  bowling  greens  or  tenuis  lawns  for  the  elders,  in  addition  to  the 
garden  plots.  Whatever  means  we  take  for  limiting  the  number  of  houses 
to  the  acre  the  rules  must  be  of  a  flexible  character  to  allow  of  varying  the 
si/.e  of  garden  to  the  individual  houses  and  of  the  devotion  of  portions  of 
the  lanil  for  the  purposes  mentioned  above.  In  places  where  it  may  be 
founil  that  any  considerable  number  of  tenants  are  not  able  or  willing  to 
I  idtivate  the  whole  of  their  one-twelfth  of  an  acre,  tlie  gardens  may  be 
reduced  in  si/.e,  and  the  land  thus  set  free  may  be  devoted  to  allotments 
or  greens.  Considei-ing  tiiat  liuilding  by-laws  commonly  allow  from  forty 
to  sixty  houses  to  be  built  on  an  acre,  and  in  all  these  measurements  I  am 
excluding  the  roads,  twelve  to  the  acre  may  be  regarded  in  some  places  as 
a  counsel  of  ])erfection  ;  and  perhaps  where  sites  are  at  all  near  to  the 
centres  of  towns  a  rather  larger  number  of  hoiises  may  be  permitted.  But 
when  the  lunnber  exceeds  twentv  ti>  the  acre  undue  crowdini^  undoubtedly 
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commences.  It  becomes  necessary  eitlier  to  reduce  the  length  of  the 
cfarrlens  and  the  space  between  the  backs  of  the  buildings  to  an  unpleasing 
and  unwholesome  extent,  or,  what  is  more  connnonly  done,  to  curtail  the 
length  of  the  frontage  allowed  to  each  house  until  the  long  straggling 
back  projections,  which  are  the  curse  of  our  modern  suburban  cottages, 
are  rendered  necessary.  These  projections,  which  are  uncontrolled  by  our 
present  by-laws,  are  simply  re-creating  in  another  form  what  are  virtually 
back-to-back  cottages  opening  upon  narrow  blind  alleys,  sometimes  not 
more  than  ten  or  fifteen  feet  wide,  into  which  little  fresh  air  and  less 
sunlight  can  ever  penetrate.  If  the  number  of  houses  to  the  acre  can  be 
reduced  to  something  between  ten  and  twenty  it  will  at  once  become 
jiossible  to  give  reasonable  frontage  for  each  house.  It  will  become 
possible  to  so  plan  the  sites  that  not  only  shall  there  be  ample  air  space 
for  everv  house,  but  there  shall  also  be  abundant  sunshine  into  all  the 
important  rooms  of  eveiy  house  and  a  cheerful  and  pleasant  outlook  over 
some  green  or  garden  space  from  all  the  windows. 

But,  if  this  Garden  City  type  of  development  of  the  suburbs  is  to  be 
practicable,  we  must  reconsider  our  ideas  as  to  roads.  The  present  custom 
is  to  fix  a  minimum  width  of  from  40  to  50  feet,  and  to  require  that  all  the 
roads  within  a  given  local  goverament  district  shall  be  macadamised,  kerbed, 
channelled,  and  asphalted  to  one  specification,  regardless  of  whether  they 
are  main  roads,  which  will  some  day  require  to  be  widened  at  great  ex- 
pense to  the  public  to  provide  space  for  tramway  lines,  or  whether  they 
are  simply  building  roads  giving  access  to  a  few  cottages.  A  simple 
carriage  drive  of  from  13  to  16  feet  in  width  is  found  ample  for  all  the 
traffic  that  passes  to  and  from  a  great  mansion,  such  as  Chatsworth  or 
Blenheim,  and  no  temptation  would  induce  the  owners  of  such  a  mansion 
to  make  one  of  our  by-law  roads  leading  up  to  their  home.  Why  then 
may  not  a  simple  well  kept  carriage  drive  give  all  the  access  that  is 
required  to  a  dozen  or  two  cottages,  the  traffic  to  which  would  be  as  nothing 
compared  with  that  which  passes  to  and  from  the  great  mansion.  Instead 
of  a  dreary  space  40  or  .50  feet  wide  accumulating  dust  and  radiating 
heat,  we  might  have  in  front  of  our  cottages  a  broad  space  of  grass  planted 
with  trees,  and  a  simple  carriage  way  giving  access  to  them.  This  would 
very  greatly  reduce  the  expense  of  road-making,  and  would  in  turn  enable 
those  who  are  laying  out  the  land  to  give  greater  length  of  frontage  to 
each  cottage. 

Town  planning  powers  are  about  to  be  given  to  us.  They  may 
indeed  need  further  amendment,  but  they  do  make  it  possible  for  us  to 
take  in  hand  seriously  the  improvement  of  our  towns  and  the  housing  of 

VOL.  XXIX.       XO.  9.  GG 


478  Town  Planning. 

oiu"  people  in  healthy  and  beautiful  surroundings.  It  remains  for  us  each 
in  our  own  district  to  give  thought  to  the  subject,  to  realise  the  new 
possibilities ;  and  may  I  again  urge  tliat  in  all  we  do  we  shall  remember 
that  man  is  not  a  mere  beast  of  burden,  that  in  addition  to  having  a  body 
neecUng  to  be  housed  in  sanitary  conditions,  he  lias  senses  of  sight,  of 
hearing  and  of  smell  which  need  to  be  rested  and  recreated  if  he  is  to  be 
in  full  ■s'igour :  that  he  has  a  mind  needing  interest,  recreation  and  repose ; 
that  he  has  a  spirit  needing  to  be  cheered  and  uplifted,  and  that  we 
know  of  no  better  or  more  practical  way  to  provide  for  all  the  higher  parts 
of  man's  nature  the  rest  and  recreation  they  require  than  to  bring  within 
his  reach  the  quiet,  the  beauty,  and  the  healing  influences  of  nature.  Let 
us  surround  his  cottages  with  gardens,  provide  greens  for  his  children  to 
play  on,  and  blossoming  trees  to  decorate  the  roads  down  which  he  passes 
daily  to  and  from  his  work,  and  we  shall  have  done  much  not  only  to 
check  physical  deterioration,  but  to  stimulate  mental  growth  and  that 
peace  of  mind  which  is  so  necessary  to  the  true  health  of  the  whole  man. 

[/or  Discussion  on  tJtis  Paper,  see  page  4S9.'\ 
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STREET    AND     CITY    PLANNING. 

By     HEISTRY     MICHELL     TVHITLEY,      2^1. Inst.  C.E. 


BEFORE  dealing  with  the  modern  practice  of  town  planning,  it  will 
be  instructive  and  interesting  to  trace  the  historical  development  of 
the  art  of  city  building,  from  the  times  of  the  Romans  downwards  to  the 
present  day. 

These  plans  cannot  be  studied  in  all  their  architectural  beauty  in  this 
country,  as  existing  remains  above  ground  are  so  scanty,  but  abundant 
examples  are  to  be  found  in  more  southern  climes,  in  Italy,  and  perhaps- 
still  more  in  Palestine  and  Syria,  from  which  the  author  has  lately 
returned. 

In  these  countries  city  building  was  carried  out  on  a  scale  of  grandeur 
and  magnificence,  especially  after  the  destruction  of  Jerusalem,  when 
Roman  colonisation  was  more  widely  extended,  new  towns  rising  on  all 
sides  under  the  auspices  of  the  governors,  or  at  the  expense  of  the 
emperors,  especially  Trajan,  a.d.  08. 

These  towns  were  laid  out  on  the  rectangular  system,  with  two  main 
streets  at  right  angles  intersecting  one  another  at  the  centre,  where  a 
tetrapylon  was  placed,  whilst  on  both  sides  of  these  main  colonnades,  the 
temples,  the  municipal  buildings,  and  theatres  stood.  One  of  the  most 
perfect  of  the  ruins  of  these  cities  is 

Jekash, 

which  lies  about  50  miles  N.E.  from  Jerusalem. 

The  town  is  entered  from  the  south  through  a  large  triumphal  gate, 
resembling  Trajan's  arch  at  Rome;  to  the  west  of  this  is  the  "Naumachie,' 
or  theatre  for  the  representation  of  naval  battles ;  further  north,  and 
closely  adjoining,  is  a  large  circus  ;  all  outside  the  walls  of  the  citv. 

On  the  western  side  of  the  south  gate  is  a  temple,  and  closely 
Mdjoining  it  the  southern  theatre,  288  feet  across,  w^ith  32  rows  of  seats. 

North-east  of  the  theatre  is  a  semicircle  of  56  Ionic  columns  still 
connected  by  an  entablature,  which  probably  enclosed  the  forum. 

From  the  centre  of  this  semi-circle,  the  great  colonnade  (the  main  street 
of  the  city)  starts,  and  intersects  it  from  south  to  north,  it  is  about  half- 
a-mile  long,  and  41  feet  wide  between  the  columns,  of  which  there  are 
.)2l)   varying   from   20  to   .30  foet  high,  mainly   of  tlie  Corintiiian  order, 
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with  fine   acanthus  capitals,  but  some  towards  the  forum  and   the   north 
gate  are  Ionic. 

A  second  row  of  columns  runs  along  both  sides  of  the  street,  with 
covered  arcades  along  the  fronts  of  the  houses,  sheltered  from  the  heat  of 
the  sun,  with  open  galleries  above,  on  a  level  with  the  first  storey. 

At  the  intersections  of  the  two  main  cross  streets  tetra pylons  were 
placed,  formed  of  pedestals  enriched  with  statuary,  supporting  domes. 
These  two  cross  streets  were  also  flanked  with  columns. 

The  great  temple  of  noble  grandeur,  probably  dedicated  to  the  sun, 
the  tribune  in  the  shape  of  a  semi-circle,  with  a  fountain  in  the  centre, 
and  the  large  basilica  closely  adjoined  this  main  colonnade  ;  whilst  the 
baths  and  the  gladiatorial  theatre  were  placed  along  the  northern  cross 
avenue. 

Palmyua. 

Another  fine,  and  better  known,  example  is  Palmyra,  which  reached 
the  height  of  its  splendour  under  Zenobia  (a.d.  2<57J  and  fully  adopted 
the  Gra?co-Roman  culture. 

Here  the  great  street  of  columns,  entered  by  a  fine  triple  archway,  is 
nearly  three-quarters  of  a  mile  in  length  and  of  fine  proportions,  having 
had  originally  375  Corinthian  columns  on  each  side  about  55  feet  high, 
connected  by  an  entablature,  flanked  on  each  side  by  a  covered  colonnade 
which  probably  contained  shops,  whilst  above  was  an  upper  gallery  also 
roofed  in. 

All  the  columns  are  furnished  with  corbels,  which  once  bore  statues  of 
-worthy  citizens,  whose  names  may  still  be  read  in  many  cases. 

Midway  at  the  intersection  of  a  cross  colonnade,  was  a  tetrapylon  con- 
structeil  of  huge  monoliths  of  Egyptian  granite,  and  beyond  this  the 
colonnade  bends  slightly  to  the  north,  probably  for  perspective  reasons. 

The  architectural  effect  of  this  columned  street  when  perfect  must 
have  been  magnificent,  and  the  protection  from  the  sun  afforded  by  the 
<;overed  colonnades  of  the  utmost  utility. 

Not  only  were  these  towns  planned  on  symmetrical  lines  with  streets, 
as  a  rule  crossing  one  another  at  right  angles,  and  architecturally  perfect, 
but  their  sanitation  was  good,  and  especial  pains  were  taken  to  provide  an 
abundant  and  pure  supply  of  water. 

When  the  author  was  at  Latakia  (Laodicea  ad  Mare)  last  June  he 
spent  some  time  in  investigating  the  remains  of  the  Roman  town  and 
harbour.  The  trium])lial  arch  at  the  entrance  to  the  old  city  is  an 
architectural  gem  ;  the  ruins  of  the  great  temple,  that  of  the  forum  with 
its  massive  columns  of  Egyptian  porphyry,  some  still  bearing  the  names  of 
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the  citizens  who  gave  tliein,  and  tlie  craftsmen  who  wrouglit  them,  are 
still  in  existence;  and  from  an  artistic  standpoint  more  valuable  than  all, 
a  fragment  of  a  column  of  pure  white  marble  encircled  with  dancing  girls 
carved  by  a  master's  hand.  The  life  and  motion  of  these  figures,  and  the 
swing  of  the  drapery,  are,  in  their  realism,  second  only  to  the  celebrated 
Nike  of  Samothrace  in  the  Louvi-e. 

The  author  was  fortunate  enough  during  his  stay,  to  have  his  attention 
drawn  to  the  remains  of  the  Roman  aqueduct  which  supplied  the  town 
with  water,  traced  it  to  its  head  weir  on  the  Nahr  el  Kebir  (Great  River), 
a  distance  of  25  miles,  and  had  it  planned  by  his  surveyors.  For  many 
miles  it  is  perfect  with  its  tunnels  and  numerous  bridges,  including  an 
aqueduct  665  feet  long,  which  when  first  built  had  a  double  stage  of 
14  arches,  each  30  feet  span,  and  60  feet  above  the  bed  of  the  river,  and 
he  cannot  help  putting  on  record  a  tribute  to  the  genius  and  skill  of 
the  Roman  engineer  who  designed  and  carried  out  this  great  work  1,700 
years  ago. 

SlLCHESTEli. 

One  of  the  most  valuable  examples  of  a  Roman  city  in  England  is 
Silchester  in  Hampshire,  the  ancient  Calleva.  Stormed,  sacked,  and 
burnt,  after  the  withdrawal  of  the  Roman  legions,  it  has  ever  after  remained 
waste  and  uninhabited,  and  the  excavations  which  have  been  carried  on  in 
recent  years  have  resulted  in  the  recovery  of  the  perfect  plan  of  the  city. 

The  walls,  about  1^  miles  in  circuit,  still  remain,  although  stripped  of 
their  outer  facing,  the  usual  arrangement  of  four  main  gates,  with  wide 
streets  connecting  them  intersecting  in  the  centre,  was  carried  out  here, 
with  subsidiary'  cross  streets,  dividing  the  city  into  rectangular  blocks. 

The  forum,  basilica,  and  curia,  were  ]5laced  close  to  the  main  crossing, 
the  public  baths  were  near  the  south  gate,  and  a  large  amphitheatre  stood 
outside  the  walls. 

The  dwelling  houses  had  a  foundation  of  masonry,  the  superstructures, 
in  the  majority  of  cases,  being  of  timber. 

New  Winchelsea. 

Coming  down  to  medieval  times,  a  good  example  of  a  new  town 
designed  on  the  rectangular  system  is  New  Winchelsea,  built  in  the 
thirteenth  century  by  King  Edward  I.  to  replace  Old  Winchelsea,  w-hich 
was  situated  on  a  low  sandy  island,  and  was  swept  away  and  drowned,  by 
great  storms  and  inundations. 

The  new  site  is  on  the  tableland  of  the  promontory  of  Highani,  with 
steep  banks  around,  and  surrounded  on  three  sides  by  the  sea. 
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Broad  straight  streets,  crossing  each  other  at  right  angles,  di\-ided  the 
town  into  thirty-nine  squares  or  quarters,  on  the  central  one  rose  the 
glorious  church  of  St.  Thomas  a  Becket,  whilst  massive  gateways  defended 
the  approaches. 

Deserted  by  the  sea,  Winchelsea  has  wasted  away  to  a  comitry  town, 
but  its  scale  of  planning  attests  the  foresight  of  its  kingly  builder. 

The  Irregular  Plan. 

With  the  departure  of  the  Romans,  and  the  destruction  of  the  greater 
number  of  their  cities,  the  art  of  regular  town  planning  in  England  died 
out,  fur  the  Saxons  were  no  builders,  and  towns  grew  up  in  an  irregular 
fashion,  the  houses  mainly  gathered  along  the  old  roads  leading  to  them. 

London  is  an  example.  "  Augusta  "  of  the  Romans,  as  far  as  is  known, 
lay  deserted  and  silent  for  a  long  period,  after  the  withdrawal  of  the 
legions,  and  the  original  geometrical  plan  was  buried  under  debris  and  soil 
accumulations,  until  at  j)resent  the  Roman  pavement  of  Cheapside  lies 
eighteen  feet  below  the  modern  one,  whilst  an  irregular  plan  replaced  the 
former  regular  one. 

AVithin  the  walls  London  was  hide-bound  also  by  the  great 
monasteries,  whose  buildings  and  gardens  almost  entirely  encircled  the 
city  within  its  walls,  and  it  was  not  until  the  dissolution  that  this  ground 
became  available  for  building.  The  land  between  the  Strand  and 
Wat  ling  Street  was  gradually  covered,  whilst  towards  the  end  of  the 
eighteenth  century,  in  order  to  meet  the  demand  created  by  the  in- 
creasing wealth  of  the  merchants  of  the  city  for  a  better  and  more 
sanitary  class  of  houses,  the  great  estates  of  the  nobles  adjoining  what  is 
now  Oxford  Street,  were  laid  out  for  building  on  a  regular  plan,  and  in  a 
liberal  manner,  large,  airy,  with  well  planted  squares,  surrounded  with 
terraces  of  houses,  and  frequently  designed  on  broad  lines  with  a  view  to 
architectural  symnu'trv. 

The  Radial  System. 

This  system  consists  in  emphasizing  certain  important  ]ioints  in  a  city. 
At  these  spots  a  circle  is  placed  with  a  statue,  arch,  or  fountain  in  the 
centre ;  from  this  point  broad  streets  radiate  in  all  ilirections.  This 
system  has  not  been  so  freely  adopted  in  England  as  on  the  Continent, 
where  it  was  in  use  as  early  as  the  thirteenth  centuiy. 

Paris,  as  reconstructed  with  its  new  boulevards  anil  avenues,  under 
M.  Ilaussmann,  is  a  magnificent  example  of  this  mode  of  planning. 

Twelve  avenues  radiate  from  the  Arc  do  Triomphe,  three  of  which  are 
300  feet  wide,  seven  more  than  1,000  vards  long,  and  in  five  directions 
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there  is  a  clear  view  of  a  mile,  most  of  these  streets  having  a  width  of 
over  100  feet. 

From  other  centres  similar  streets  radiate,  the  majority  of  systems, 
however,  being  on  a  smaller  scale. 

The  rectangular  system  has  been  generally  adopted  in  North  and 
South  America ;  and  the  City  of  Santa  Maria  de  Belem,  Brazil,  the 
capital  of  the  State  of  Para,  is  a  good  example.  This  town  was  founded 
in  1616,  but  little  was  heard  of  it  until  the  middle  of  the  19th  century 
when  it  entered  on  a  career  of  surprising  prosperity,  mainly  caused  by  the 
rubber  industry,  the  city  rising  in  population  from  5,000  in  1850,  to  about 
120,000  at  the  present  time. 

The  author  visited  Belem  recently  in  order  to  design  a  scheme  of 
sewerage  works,  and  report  on  proposed  new  boulevards,  and  made  a 
careful  examination  of  its  streets  and  squares. 

The  lands  adjacent  to  the  city  are  the  patrimony  of  the  municipality 
and  are  bounded  on  the  north  and  west  by  the  liiver  Guajara,  and  on  the 
land  side  by  a  semi-circular  boulevard,  struck  with  a  radius  of  four  miles 
from  the  Bishop's  Palace. 

The  streets  in  the  older  portion  of  the  city  are  nari'ow  and  irregular, 
but  those  in  the  newer  part  are  broad  and  well  paved  with  gi'anite  setts, 
whilst  the  boulevards  are  bordered  with  palm  and  other  trees. 

Numerous  squares  are  laid  out,  and  planted  with  flowers,  palms,  and 
shrubs ;  and  the  whole  district  within  the  municipal  boundary,  far  beyond 
the  existing  roads  and  buildings,  is  planned  out  in  one  comprehensive 
scheme. 

The  main  avenues,  witli  trees  on  the  edges  of  the  footpaths,  are 
&2  feet,  and  the  secondary-  roads,  65  and  50  feet  wide,  respectively :  whilst 
the  rectangular  building  blocks  between  them  vary  from  about  656  to 
984  feet  in  length,  and  328  to  492  feet  in  width. 

The  bulk  of  this  land  laid  out  is  forest,  and  three  miles  from  the  city 
a  municipal  wood  has  been  enclosed,  and  well  laid  out  with  water,  cascades, 
winding  paths,  and  shrubberies,  and  the  site  for  another  wood  has  also 
been  reserved. 

The  effect  of  this  foresight  is  that  the  expansion  of  the  city  is 
regulated  on  well  thought  out  lines,  and  irregular  or  ill-designed  suburbs 
are  avoided. 

Modern  Town  Planning. 

Towns  should  be  planned  on  a  comprehensive  scheme,  which  should  be 
on  broad  lines. 

The  best  laid  out  towns  are  those  which  are  in  the  hands  of  one  or  two 
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great  landowners  only,  who  have  ample  funds  to  retain  the  servnces  of 
competent  professional  men,  not  only  to  plan  the  town,  but  also  to  design 
the  houses,  and  maintain  a  high  standard  of  architectural  excellence  in 
contradistinction  to  builders'  architecture,  with  which  so  many  new  suburbs 
are  disfigured. 

On  the  other  hand,  the  most  unsatisfactoiy  towns  are  those  which  are 
owned  by  a  large  number  of  small  proprietors  unable  to  employ  competent 
men,  and  anxious  to  realize  the  utmost  sura  from  their  small  holdings,  each 
being  laid  out  to  the  best  individual  advantage,  without  considering  the 
effect  on  the  remainder  of  the  lands  which  the  town  is  spread  over. 

In  town  planning  a  combination  of  the  systems  already  described  with 
contoured  roads  in  the  suburbs,  will  produce  the  most  pleasing  result. 

The  rectangular  system  has  many  advantages,  but  it  has  the  great 
disadvantage  of  entailing  a  longer  distance  in  getting  from  point  to  point, 
and  diagonal  streets,  radiating  from  the  centres  of  business  and  pleasure, 
such  as  the  railway  station,  town  hall,  theatre,  etc.,  should  be  combined 
■with  such  a  plan. 

The  principal  business  streets  of  the  town  should  be  straight,  but  in 
the  suburbs,  where  detached  houses  are  built,  curved  lines  give  the  best 
effect. 

Straight  streets  should  not  exceed  half  a  mile  in  length,  for  long, 
straight  streets  are  especially  liable  to  dust  clouds.  Spacious  and  hand- 
some streets,  with  good  sanitation,  should  be  supplemented,  however,  with 
artistic  houses,  designed  by  a  qualified  architect. 

English  people  are  gradually  getting  more  appreciative  of  beauty  and 
art  in  their  surroundings,  and  large  numbers  will  not  live  in  inartistic  and 
monotonous  dwellings,  liowever  sanitary  they  may  be,  and  this  feeling  will 
probably  gather  force  as  years  go  on.  A  town  designed,  however,  on 
artistic  lines  has  a  beauty  and  comfort  of  its  own  which  renders  it  an 
ideal  spot  for  residence. 

Width  of  Stheets. 

For  towns  of  fair  size,  and  where  a  considerable  tratfic  may  be  expected, 
it  is  inexpedient  to  lay  out  through  stieets  and  roads  of  a  less  width  than 
40  feet,  and  for  busy  tlioroughfares  GO  feet  should  be  the  mininmm,  witli 
footpaths  together  one-third  of  tiie  total  width. 

Tliis  width  of  (>0  feet  allows  for  two  footjiaths  eaeii  10  feet  wide,  and 
a  roadway  40  feet  wide,  wliich  will  take  a  row  of  carriages  on  each  side  of 
the  curb,  and  leave  s|)ace  for  tliree  rows  of  traffic  between. 

For  the  business  thurongiifares  of  large  cities,  80  feet  is  not  too  wide. 
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The  Rojiil  Commission  on  London  Traffic  advises  tlie  following  widths 
for  new  streets  : — 

Main  Aveuues.                      Eacli  footway.  Koadway.  Full  width. 

1st  Class  Arterial  streets        ...      23     ...  94  ...          140 

2nd     „                  .,                     ...      18     ...  1)4  ...          100 

3rd     „                 „                    ...     16    ...  48  ...           80 

4th      „                 „                    ...      12    ...  3(>  ...           (iO 

For  development  of  subnrbau  land        8     ...  24  or  3  4  ...  40  to  50 

The  heights  of  the  buildings  should  be  proportionate  to  the  widths  of 
the  streets.  In  all  cases  the  latter  should  be  of  a  uniform  width 
throughout,  in  order  to  avoid  a  congestion  of  traffic. 

London,  with  most  cities  and  large  towns,  suffers  from  the  inadequate 
width  of  its  streets,  the  average  width  of  new  streets  constructed  by  the 
Metropolitan  Board  of  Works  being  <J0  feet ;  but  the  increasing  use  of 
tramways  and  motor  omnibuses  demands  liberal  treatment  in  this  matter. 

Avenues  or  boulevards  with  trees,  should  be  from  80  to  100  feet 
in  width,  with  a  strip  of  turf  about  eight  feet  wide  on  each  side  of  the 
roadway  on  wiiich  the  trees,  about  30  feet  apart,  are  planted ;  beyond 
this  strip,  and  adjoining  the  boundary  walls  of  the  houses,  would  be  the 
pavements,  10  feet  wide  each. 

It  is  advisable  to  keep  these  turf  strips  well  mown,  and  to  enclose 
them  with  a  light  low  fence,  to  prevent  the  turf  being  destroyed  by  foot 
passengers,  whilst  means  of  access  to  the  houses  from  the  roadway  should 
be  provided. 

If  this  is  not  done,  it  is  difficult  to  maintain  the  turf  in  order  ;  and 
town  councils  sometimes  remove  the  turf,  and  either  gravel  or  brick  over 
the  slip. 

Trees  suffer  from  lack  of  water  when  bricked  around,  and  also  from 
being  barked  by  horses  being  tied  up  to  them,  and  the  author  has  seen  a 
large  number  of  trees  destroyed  in  this  way.  Ample  iron  gratings  and 
proper  tree-guards  should  be  provided  and  maintained. 

Streets  in  which  trees  are  planted  should  be  of  ample  width,  otherwise 
the  trees  when  fully  grown  render  the  houses  dark,  and  the  occupiers 
complain,  and  ask  that  the  trees  should  be  thinned  out. 

The  fronts  of  the  houses  in  good  residential  and  suburban  districts, 
should  be  set  back  at  least  30  feet  from  the  centre  of  the  row  of  trees. 

The  plane  and  the  small  leafed  elm  do  well  in  the  south  of  England. 

The  author  makes  it  a  practice  never  to  cut  down  a  fine  tree  in 
developing  a  building  estate,  unless  under  absolute  necessity :  by  a  little 
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tliought,  and  by  judicious  planuing,  this  pernicious  habit,  so  prevalent  in 
the  suburbs  of  London,  and  which  destroys  the  beauty  of  a  residential 
suburb,  may  be  avoided. 

If  a  row  of  handsome  trees  exists  by  the  side  of  a  roadway  of  insufficient 
width,  it  can  be  left  untouched  on  a  strip  of  turf  of  ample  width,  curbed 
and  channelled,  as  an  island,  the  roadways  being  carried  on  each  side  of 
it ;  or  if  the  road  is  not  to  be  widened,  the  houses  may  be  set  at  an 
adequate  distance,  the  trees  left,  and  a  grass  lawn  kept  well  mown  and 
protected  by  posts  and  chains,  with  a  private  carriage  drive  along  the 
fronts  of  the  houses. 

Pavemexts. 

Where  possible  and  the  traffic  is  light,  the  author  uses  red  paving 
brick.  Its  colour  is  pleasing  to  the  eye,  it  is  springy  to  walk  on,  and 
dries  rapidly  after  a  shower ;  asphalte  remains  wet  and  muddy  long  after 
the  brick  pavement  is  dry. 

Tar  pavements  are  unpleasant  in  colour,  and  hot  and  dusty  in  summer. 
For  the  footways  of  the  urban  portion  of  great  cities,  natural  stone 
pavements  are  the  most  durable  and  best. 

Heights  of  Houses. 
In  order  to  produce  a  pleasing  effect  and  to  admit  ample  sunshine  and 
air  to  the  dwellings,  the  heights  of  houses  should  be  in  proportion  to 
the  breadths  of  the  streets  along  which  they  are  built;  for  an  ordinary 
street,  the  width  between  the  fronts  of  the  houses  should  equal  their 
height. 

P'or  such  free  admission  of  sunshine,  the  widths  of  the  streets  sliould 
increase,  and  the  heights  of  the  houses  lessen,  tlie  further  north  the  town 
is  situated.  It  has  been  stated  that  children  brought  up  on  the  ground 
Hoors  of  artisans'  dwellings  in  London  are  sicklier  than  those  residing  on 
the  higher  floors  of  the  same  buildings,  where  they  have  more  sunshine 
and  air. 

In  Paris  the  houses  are  built  to  the  following  heights,  subject,  how- 
ever, to  revision  in  exceptional  cases.  The  measurements  are  taken  from 
the  highest  point  of  the  paving  to  the  entablature : — 

In  thorouglifares  less  than     25  ft.  (5  in.  wide,  3y  ft.  G  in.  high. 
Do.      from  25  ft.  6  in.  to  32  ft.  0  in.       „      50  ft.  0  in.     „ 
Do.         „     32  ft.  Oin.  to  (55  ft.  (>  in.       „      00  ft.  0  in.     „ 
Do.         „     05  ft.  0  in.  and  upwards  ()5  ft.  0  in.     „ 

In  tlie  business  quarters  of  large  cities,  where  the  price  of  land  is 
exceptionally  Iiigli,  and   in   numerous  cases  is  still  rising,  tlie  principles 
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enunciated  cannot  be  fully  enforced,  and  as  the  premises  are  mainly  used 
for  business  purposes,  there  is  not  the  need  for  such  restrictions  as  are 
necessary  in  the  residential  portions  of  a  town ;  but  still  the  thoroughfares 
are  dark  and  often  sunless,  while  the  American  skyscrapei',  samples  of 
which  are  in  existence  in  England,  is  unsightly,  and  fatal  to  architectural 
symmetry.  Some  restrictions  seem  needed,  in  the  public  interest,  to  con- 
trol private  liberty,  and  regulate  the  erection  of  such  towering  buildings. 

Squares  and  Opex  Spaces. 

In  the  designing  of  a  modern  town,  ample  space  should  be  allotted  for 
this  purpose.  The  village  green  and  the  broad  market  place  in  country 
towns,  are  examples  to  be  followed. 

Squares  or  rectangles  of  houses  set  around  gardens,  form  a  pleasing 
feature  in  a  building  estate.  The  gardens  are  usually  reserved  for  the 
use  of  the  occupiers  of  the  houses,  a  small  additional  yearly  rent  being 
charged  for  the  privilege  in  the  lease  from  the  ground  landloi'd,  who  keeps 
them  up. 

The  gardens  in  a  square  should  preferably  be  of  the  same  shape,  with 
well-rounded  comers,  although  an  oval  looks  well,  but  is  subject  to  the 
disadvantage  of  a  great  waste  of  land  at  the  angles  of  the  square,  and 
consequent  varying  width  of  roadway. 

For  rectangular  gai'dens,  a  length  of  three  times  the  width,  is  a  good 
proportion :  in  some  cases  these  gardens  are  placed  at  the  backs  of  the 
houses,  from  which  there  is  direct  access  to  them. 

Squares  and  gardens  should  be  kept  as  low  as  a  proper  provision  for 
drainage  will  allow,  be  well  planted  with  trees,  shrubs,  lilac,  laburnum, 
etc..  and  have  spaces  of  turf  set  apart  for  games. 

Ten-aces  of  houses  have  been  usually  built  around  squares,  but  about 
thirty  years  ago  such  houses  began  to  get  out  of  fashion,  and  an  increased 
demand  for  detached  houses  set  in.  The  author  has  laid  out  no  more 
residential  terrace  houses  of  a  high  class  since  (except  in  exceptional 
circumstances),  or  sanctioned  any  private  basement  houses.  Servants 
generally  dislike  living  in  the  latter,  and  tenants  are  difficult  to  obtain. 
A  basement  built  town  now  has  usually  an  exceptionally  large  number  of 
empty  houses. 

The  evils  of  bad  planning  are  often  seen  conspicuously  on  entering  a 
town  by  railway.  The  line  runs  in  many  cases  between  rows  of  mean 
cottages,  backed  on  to  it  in  order  to  save  a  small  amount  in  the  cost  of 
laying  out.  It  is  needless  to  say  such  squalid  gardens  and  sanitary  con- 
veniences are  most  unsitrhtlv.     A   broad  Toad  should  run  alongside  the 
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railway  on  which  the  houses  would  frout,  the  backs  being  opposite  one 
another ;  in  such  a  case  it  would  be  necessaiy  ( bv  an  arrangement  with 
the  Railway  Company)  to  leave  sufficient  space  for  additional  lines  of  way 
when  required. 

The  Housing  and  Town  Plaxxixg  Bill. 

The  object  of  this  Bill,  so  far  as  it  relates  to  the  second  purpose,  is  to 
enable  the  Local  Government  Board  to  authorise  a  local  authority  (which 
means  the  council  of  any  borough  or  urban  or  rui'al  district)  to  prepare  a 
town  planning  scheme  within  its  area,  and  failing  local  action,  provided 
the  Local  Government  Board  are  satisfied  of  the  necessity  of  the  same, 
the  Board  could  order  the  local  authority  to  prepare  a  scheme  and  submit 
it  for  approval,  and  when  approved  it  shall  have  effect  as  if  enacted 
in  the  Act. 

This  Bill  is  a  step  in  the  right  direction,  namely,  of  providing  that 
future  extensions  of  our  towns  are  laid  out  on  one  broad  scheme,  which 
plan  should  be  settled  in  conference  and  co-operation  witii  the  landowners, 
and  be  subject  to  the  approval  of  a  central  authority  guided  by  the  best 
expert  advice.  Both  French  and  German  municipalities  possess  far  greater 
power  than  similar  authorities  in  England,  and  the  former  are  in  the  habit 
of  making  plans  for  the  future  development  of  their  towns.  The  Royal 
Commission  on  London  Traffic  advises  that  all  new  streets,  when  ground 
previously  unoccupied  is  to  be  built  upon,  should  be  laid  out  of  sufficient 
width,  and  in  accordance  with  a  projier  plan :  that  power  to  define 
frontages  be  given  to  local  authorities,  l)ut  that  special  provisions,  where 
an  undue  proportion  of  building  land  is  required  for  main  traffic,  should 
be  maile,  with,  in  all  cases,  power  to  appeal  to  a  central  authority ;  and 
they  also  point  out  that  in  the  absence  of  some  controlling  authority,  the 
widths  of  roads  in  many  of  the  London  suburbs  are  dcfineil  merely  with 
reference  to  local  convenience,  antl  the  wishes  of  the  owners  of  the 
building  sites. 

In  France  far  greater  foresight  has  been  exercised.  About  1750, 
instructions  were  issued  that  every  town  of  more  than  4,000  inhabitants 
should  prepare  a  plan  of  its  streets,  together  with  recoinmeiulations  as  to 
the  future  lines  to  be  adopted. 

In  Paris,  tiie  Prefect  of  the  Seine  has  extensive  jwwers.  In  170^^,  a 
commission  of  artists  laid  down  the  various  improvements  which  seemed 
desirable  to  them,  and  many  of  these  were  gradually  carried  out. 

In  order  tiiat  the  Prefect  may  have  independent  technical  advice  on 
architectural  questions,  there  is  a  standing  council  of  experts  presided  over 
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bv  the  Minister  of  Fine  Arts,  the  members  of  which  are  chosen  from 
ai'chitect  members  of  the  lustitut  de  France,  and  leading  architects  of  the 
day.  The  result  of  the  remodelling  of  Paris  shows  the  importance  of  having 
a  well  thought-out  plan  on  broad  lines,  wiiich  can  be  carried  out  gradually 
from  time  to  time,  until  the  whole  scheme  is  fully  realised. 

The  widening  of  streets  insufficient  to  accommodate  the  traffic,  not 
only  of  the  present  day,  but  what  may  reasonably  be  expected  in  the 
future,  is  an  important  question.  In  France  widened  frontage  lines  are 
laid  down  in  such  streets  with  provision  for  rebuilding  in  accordance  with 
the  same  when  the  houses  are  worn  out. 

The  advisory  Board  of  Engineers  to  the  London  Traffic  Commission 
advise  that  all  such  streets  as  evidently  require  widening  should  be  so 
declared,  and  scheduled  without  delay,  and  that  all  occupation  of  fore- 
courts or  gardens  within  a  prescribed  distance  from  the  centre  of  the 
roadway  should  be  forbidden  under  proper  arrangements  for  compensation. 

This  prohibition  of  buildings  over  forecourts  is  much  needed,  as  shops 
built  in  such  situations  with  dwelling  houses  behind,  with  access  through 
the  former  are  dangerous  in  case  of  fire,  unless  exceptional  precautions  are 
taken.  It  appears  to  be  desirable  that  the  powers  advised  for  London, 
with  any  needed  modifications,  should  be  extended  to  the  country  generally, 
and  if  powers  for  planning  and  widening  are  exercised  judiciously,  with 
full  consideration  for  the  interests  of  all  parties  concerned,  joined  to  a 
higher  standard  of  architectural  merit,  the  results  would  not  fail  to  be 
beneficial  to  the  future  development  of  English  towns. 


[This  Discussio7i  applies  also  to  the  paper  by  Mh.  William  Harpur, 
page  Jfio,  and  Mr.  Rayjiond  Unwin,  page  4-71.'\ 

Mb.  W.  Kaye  Paert  (Dublin)  said  the  speaker  referred  to  the  difficulties 
which  resulted  from  the  existence  of  short  leases  and  sub-leases  in  postponing 
the  period  at  which  improvements  in  town  planning  were  rendered  possible. 
In  Ireland  in  the  case  of  one  town  with  which  he  was  connected  the  projected 
roads  which  the  landowners  were  willing  to  construct  could  not  be  made  owing 
to  the  existence  of  these  leases.  He  trusted  that  in  any  legislation  which  was 
contemplated  some  machinery  would  be  provided  to  deal  with  this  difficulty. 

Me.  J.  Walkee  Smith  (Barrow-in-Furness)  said  that  he  did  not  see  any 
great  difficulty  in  town  planning  itself,  but  the  difficulty  was  the  means  to 
enforce  the  development  of  the  town  upon  the  lines  laid  down. 

Birkenhead  had  evidently  been  laid  out  on  good  and  liberal  lines,  but  the 
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Town  Council  must  have  had  something  beyond  the  ordinary  powers  to  enable 
them  to  put  their  scheme  into  effect. 

Paris  was,  perhaps,  the  most  perfect  example  of  the  radial  system  of  town 
planning  in  existence,  and  Frankfort-on-Main  was  an  admirable  example  of  town 
planning.  The  means  at  the  disposal  of  Paris  and  Frankfort  were  largely 
accountable  for  the  excellent  results  in  those  cities,  for  in  Paris  Baron  Hauss- 
man  had  almost  absolute  power  for  the  acquisition  of  property,  and  unlimited 
funds  at  his  disposal.  In  Frankfort-on-Main  the  excellent  results  were  largely 
attributable  to  the  power  which  that  corporation  had  freely  exercised,  and  to 
such  an  extent  that  they  were  the  owners  of  75  per  cent,  of  the  area  of 
the  city.  Tiiey  had  bought  at  agricultural  prices  the  land  which  previously 
surrounded  tlieir  city,  and  as  that  land  had  become  developed  by  buildings  so 
they  had  extended  their  purchase ;  always  buving,  upon  the  periphery  system, 
their  town  area  at  agricultural  prices,  and  obtaining  for  the  benefit  of  the 
municipality  the  increased  value  consequent  upon  development. 

3Ir.  Harpur  had  referred  to  certain  additional  powers  to  those  nominally 
possessed  which  the  Cardiff  City  Council  had  recently  become  possessed  of,  but 
on  looking  at  the  section  that  Mr.  Harpur  quoted  he  found  it  was  practically  an 
extract  from  the  Barrow-in-Furness  Act  obtained  in  187"). 

The  Corporation  of  Barrow  had  very  extensive  powers  for  the  development 
of  their  borough,  the  exercise  of  which  had  resulted  in  there  being  an  absence 
of  slums.  It  was  by  their  local  Act  left  with  the  municipality  to  decide  what 
the  width  of  new  roads  should  be  from  80  feet  downwards,  and  from  their 
decision  there  was  no  appeal.  The  minimum  width  of  street  was  40  feet,  and 
by  the  powers  of  their  Act  the  lines  which  new  streets  should  take  were  deter- 
mined by  the  Corporation,  and  a  builder  was  prevented  from  putting  one  brick 
upon  another  until  the  street  had  been  laid  out  in  accordance  with  the  lines 
and  the  width  which  the  Corporation  prescribed,  and  the  kerb  and  foundation 
had  been  laid. 

Tile  clause  in  the  Town  Planninc;  Bill  that  seemed  to  him  to  be  of  the 
greatest  value  ^vas  the  one  that  permitted  corporations  to  purchase  land. 

Mb.  J.  MuNCE  (Belfast)  said  tliat  some  of  the  powers  referred  to  in  -Mr. 
Harpur's  paper  iis  new  had  Ijeen  in  force  in  Belfast  from  30  to  40  years. 

Since  1865  tlie  Corpcjration  could  require  a  new  street  to  be  made  70  ft.  wide, 
but  under  no  circumstances  did  they  permit  one  to  be  less  tiian  30  ft.  Houses 
could  also  be  kept  back  35  ft.  from  streets  where  less  than  70  ft.  wide. 

This  distance  could  be  fixed  when  the  building  plan  was  lodged,  but  was 
usually  dealt  with  at  the  same  time  as  the  street  ])lan. 

Streets  need  not  be  made  too  wide  if  the  buildings  were  set  well  back,  b»!cause 
a  wide  street  was  more  expensive  to  r<»pair,  cleanse,  and  light ;  better  make  it 
suitable  for  the  traffic  likely  to  u^e  it  and  leave  our  successors  to  widen  it.  if 
need  be ;  they  would  not  require  to  buy  buildings  for  the  purpose,  front  gardens 
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only.  This  method  secured  the  air  space,  prevented  overbuilding,  and  made  the 
locality  healthy.  The  tramways  were  laid  in  streets  60  ft.  wide  and  upwards, 
which  had  proved  of  immense  advantage.  When  plans  were  lodged  for  layin" 
out  new  streets  the  surveyor  required  the  streets  to  be  of  such  widths  as  he 
thought  right,  and  had  the  ground  to  widen  the  existing  road  or  street  given 
up,  the  compensation  being  the  street  works  on  the  land  given  up. 

Sec.  48  of  Local  Act,  1878,  enabled  the  position  and  direction  of  any  new 
street  to  be  altered ;  the  defect  in  the  Act  of  1865  was  remedied  by  Sec.  45.  so 
now  cross  streets  could  be  required  every  200  yards,  whilst  Sec.  6.3  provided  that 
no  building  in  a  street  made  since  1878  could  exceed  the  width  of  that  in  height. 
and  Sec.  84,  that  no  new  dwelling-house  could  be  erected  in  any  street  unless 
there  was  an  open  space  of  30  ft.  in  front  (that  prevented  dwellings  being 
erected  in  old  narrow  streets  unless  they  were  set  to  give  the  space  in  front) 
compensation  was  not  payable  in  any  of  the  foregoing.  Under  Sec.  51,  Act 
1878,  if  the  corporation  wished  a  street  laid  out  in  a  particular  place  before 
the  owner  was  ready  to  do  so,  they  had  power  to  do  it,  and  pay  the  whole  or 
part  cost. 

Another  very  valuable  power  was  that  conferred  by  Sec.  46,  Act  1850, 
whereby  better  pavements  and  larger  sewers  than  usual  could  be  asked  for  in 
view  of  future  drainage  and  expense  of  repair,  etc.,  and  the  corporation  paid 
part  of  the  cost. 

If  lines  of  wdenlng  required  in  existing  streets  and  roads,  and  building 
frontage  lines  were  laid  down  on  the  town  plans,  so  that  anyone  caUing  at  the 
office  could  see  what  was  proposed,  it  would  save  a  good  deal  of  worry  to  the 
official  and  heartburning  to  the  o^vBers.  His  experience  was  that  owners  fall  in 
with  reasonable  views,  but  he  was  afraid  in  some  towns  the  lines  were  not  settled 
until  it  was  seen  who  the  developing  owner  was,  and  then  personal  feeling  on 
the  part  of  councillors  came  into  the  case,  and  impulsive  decisions  resulted. 

Me.  C.  H.  Cooper  (Wimbledon),  deahng  with  Mr.  Harpur's  reference  to  the 
avarice  of  the  landowners,  observed  that  if  one  wanted  to  see  the  best-planned 
towns  in  this  country  one  would  go  into  those  districts  where  practically  the 
whole  town  belonged  to  a  single  individual.  He  could  point  to  many  examples 
which  to  a  great  extent  refuted  what  Mr.  Harpur  bad  said.  In  many  instances 
landowners  offered  ground  to  the  local  authorities  for  the  widening  of  streets,  but 
the  local  authorities  declined  to  accept  such  offers  unless  the  roads  were  made  up 
by  the  owners,  the  result  being  that  land  was  lost  to  the  towns.  Lately  he  had 
had  to  approach  a  speculator  for  a  quarter  of  an  acre  of  land,  and  he  had  no 
difficulty  in  getting  what  was  wanted,  providing  the  council  fenced  in  the 
ground.  His  experience  was  that  if  one  approached  owners  at  the  proper  time 
and  in  the  proper  way,  one  always  got  what  was  required.  If  the  landowner 
were  such  a  fearful  wretch  as  he  was  supposed  to  be  why  in  the  world  did  he 
set  back  his  houses  ?     Time  after  time,  when  houses  were  set  back  in  that  way 
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the  local  authority  afterwards  allowed  them  to  be  brought  out  to  form  shops. 
If  anvone  were  to  blame  in  this  matter  he  thought  it  was  the  local  authority  and 
and  not  the  landowner. 

Me.  E.  W.  M.  Corbett  (Cardiff)  said  that,  as  a  rule,  on  the  Marquis  of 
Bute's  estate,  for  which  he  was  the  surveyor,  they,  in  laying  out  land,  had  as  far 
as  thev  could  foresee  provided  main  streets  to  accommodate  through  traffic,  and 
instanced  Cathedral  Eoad,  which  had  been  formed  for  many  years  before  it  was 
built  over.  He  thought  the  majority  of  landowners  would  not  object  to  a  street 
planning  act  which  would  prevent  the  laying  out  of  land  in  a  selfish  and 
avaricious  manner,  but  if  such  an  act  was  to  be  accepted  and  become  a  success, 
where  a  man's  land  was  taken  for  the  benefit  of  the  community  or  other  land- 
owners be  must  be  fairly  compensated,  and  here  he  had  to  disagree  with  Mr. 
Harpur,  who  had  said  that  the  compensation  should  be  based  on  the  agricultural 
value  of  the  land  :  this  was  clearly  (juite  unfair,  the  market  value  at  the  time  the 
land  was  taken  should  of  course  include  prospective  value.  He  referred  to  some 
instances  of  unfortunate  planning  in  Carditl"  which  ^Ir.  Harpur  had  especially 
pointed  out,  and  explained  the  circumstances  under  which  they  arose.  The  great 
difficulty  landowners  and  corporations  had  in  such  a  town  as  Cardiff  was  to 
foresee  the  future  necessities ;  and  with  every  wish  to  make  ample  provision  for 
the  future,  mistakes  would  inevitably  be  made.  He  instanced  the  case  of  a  road 
at  Eoath  Park  that  the  corporation  could  have  made  as  wide  as  they  liked,  but 
which  they  made  40  feet,  and  which  was  already  found  too  narrow,  as  showing 
how  difficult  it  was  to  foresee  what  developments  miglit  take  place. 

Mk.  E.  W.  Cass  (Farniiam)  agreed  with  'Sir.  Harpur  that  a  fair  but  not 
inflated  value  should  be  paid  to  owners  of  land  required  for  improvements  under 
the  Town  Planning  Bill,  and  also  suggested  that  where  it  could  be  proved  that 
such  improvements  increased  the  value  of  land,  such  for  example  as  converting 
agricultural  into  building  land,  with  a  frontage  to  the  proposed  improvement,  or 
otherwise  materially  increasing  its  value,  such  land  should  be  made  contributory 
to  the  scheme,  or  otherwise  rated  for  the  purpose.  He  had  known  cases  where 
land  having  a  market  value  of  under  one  hundred  pounds  per  acre,  had,  by 
reason  of  public  improvements,  been  increased  to  a  market  value  of  fourteen 
hundred  pounds  per  acre. 

Mb.  John  S.  Brodie  (Blackpool),  speaking  with  regard  to  the  difficulty  Mr. 
Harpur  had  in  getting  a  suitable  boundary  between  adjacent  estate-s,  said  he 
thought  that  difficulty  croppt^d  up  in  almost  every  case.  It  was  best  to  deal 
with  the  matter  in  a  rough  and  ready  way,  .ind  refuse  to  pass  the  building 
estate  plans  until  the  parties  came  to  an  understanding  agreeable  to  the  authority. 
Very  often  he  was  hard  put  to  find  a  valid  reason  for  refusing  to  pa.ss  the  plans, 
but  fortunately  Blackpool   possessed  very  comprehensive  clauses  in  local  acts 
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dealing  with  the  la^  ing  out  of  new  building  estates,  and  in  practically  every  case 
he  had  been  able  to  get  good  street  planning  as  between  adjacent  estates  by 
encouraging  a  spirit  of  compromise  on  both  sides.  By  sec.  53  of  the  Cardiff 
Corporation  Act,  1S94,  it  was  provided  that  the  Corporation  should  make  com- 
pensation to  all  persons  injuriously  affected  by  the  exercise  of  the  powers  of  that 
section.  There  they  had  the  crux  of  the  whole  question  in  nine  out  of  ten  cases 
of  town  planning.  It  often  happened  that  by  a  little  purchasing  of  land  the 
Corporation  could  ease  the  strain  between  adjacent  landowners  to  a  considerable 
extent,  and  get  good  results  if  only  they  could  acquire  the  land  at  a  reasonable 
price.  Mr.  Corbett  had  stated  a  somewhat  extreme  view  of  the  question  from 
the  landowner's  side.  Municipal  engineers  did  not  wish  to  associate  themselves 
with  any  attempt  to  seize  land  below  its  proper  market  value.  But  what  he 
would  strongly  urge  was,  that  if,  through  The  Royal  Sanitary  Institute,  they 
could  impress  on  the  Local  Government  Board,  in  passing  their  present  Town 
Planning  Bill  through  Parliament,  the  desirability  of  simplifying  the  procedure 
of  land  purchase  by  municipalities,  they  would  confer  a  great  benefit  on  the 
community.  Very  often,  in  acquiring  small  areas  of  land  for  improved  town 
planning,  it  is  not  the  price  paid  to  the  vendor  that  is  complained  of,  but  the 
disproportionate  cost  of  law,  valuers,  witnesses,  &c.,  called  by  the  vendor,  all 
of  which  must  be  paid  by  the  authority.  It  was  desirable  that  the  costs  should 
be  limited  by  an  automatically  applied  scale,  so  that  if  the  vendor  chose  to  call 
a  crowd  of  experts,  he  should  do  so  at  his  own  expense.  He  had  studied  the 
Government's  Town  Planning  Bill  carefully,  and  he  thought  there  was  not  any 
clause  in  it  which  would  help  them  in  this. 

Me.  Haepuii  (Cardiff),  replying,  said  that  in  questions  between  a  corpora- 
tion and  landlords  matters  might  often  be  more  easily  arranged  if  left  to  the 
engineer  on  the  one  hand  and  the  land  agent  on  the  other.  With  regard  to 
Ninian  Eoad,  the  corporation  had  spent  a  large  sum  o\er  Eoath  Park,  and  it 
was  for  reasons  of  economy  that  the  road  was  made  only  -10  feet  wide ;  but  as 
the  corporation  owned  the  land  on  one  side  of  Ninian  Eoad,  and  none  of  such 
land  was  built  on,  the  road  could  at  any  time  be  widened  without  the  necessity  of 
acquiring  any  land  whatsoever. 

The  Local  Government  Board  was  to  blame  more  than  any  other  body  for 
the  bad  planning  of  many  of  our  narrow  streets  and  for  the  lack  of  open  spaces. 
The  Public  Health  Act,  1875,  empowered  local  authorities  to  make  by-laws, 
subject  to  the  approval  of  the  Local  Government  Board.  That  Board,  how- 
ever, provided  them  with  a  model  set  of  by-laws ;  and  what  model  had  they  set 
them  ?  The  model  of  a  36- ft.  street  and  a  10-ft.  backyard,  in  which  latter  there 
might  be  a  privy  and  an  ashpit,  over  which  the  air  must  pass  w  hich  the  people 
liad  to  breathe. 

Mr.  C.  Beowxeidge  and  Mr.  Scott- Moxcrieff  also  took  part  in  the  dis- 
cussion. 
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NOTES    ON     HOSPITAL     HEATING. 

By     C.     H.     COOPER,     jSI.Iiist.C.E., 
Borough  Engineer,    Wimbledon. 

(fe].low.) 


THE  following  notes  are  given  so  that  the  question  of  heating  hospitals 
erected  on  the  pavilion  system  may  be  discussed  hy  those  having  to 
deal  with  the  subject.  Although  the  notes  are  deficient  in  many  impor- 
tant points,  the  author  makes  no  apolog_v  for  introducing  a  subject  in 
which  so  many  failures  have  occm'red,  as  the  sooner  the  more  economic 
methods  of  heating  are  generally  recognised  tlie  better. 

Had  research  been  undertaken  at  the  public  expense  years  ago,  many 
hundred  times  the  cost  of  such  research  would  have  been  saved  in  the  fuel 
which  has  been  needlessly  expended.  Unfortunately,  this  research  has 
been  left  to  private  enterprise,  a  slow  and  unsatisfactory  means  of  solving 
the  problem,  especially  where  many  of  the  ideas  essential  for  economy 
could  not  be  protected. 

Tlie  following  may  be  mentioned  amongst  the  methods  of  heating 
adopted : — 

1.  Hot  Water. — This,  properly  applied  and  where  excessive  encrusta- 
tion does  not  take  place,  is  economical,  but  its  application  is  limited  as — 

(a)  It  does  not  contain  availaljle  latent  heat,  so  that  its  range  of 

heating  is  small. 

(b)  It  has  to  be  generated  at  a  level   below   that  of  the  building 

to  be  heated,  or  pumps  must  be  installed ;  and — 

(c)  It  is  difficult  to  ensure  a  jjroper  distribution  of  flow  througii- 

out  the  different  buildings. 

2.  Steam  under  High  Prexmre  was  introduced  to  ol)viate  these  objec- 
tions as  far  as  possible,  but  the  result  obtained  involved  the  following  loss 
of  heat : — 

(a)  Leakage  in  the  pipes  and  fittings  due  to  excessive  expansion. 

(b)  It  necessitated  the  introduction  of  steam  traps,  in  which  a 

large  amount  of  heat  is  wasted. 

(c)  Excessive  radiation. 
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(r/)   In  many  cases  the  condensed  water  is  not  returned  to  the 

boilers,  so  that  the  heat  it  contained  is  lost. 

(e)  In  addition  to  the  loss  of  heat  there  is  the  reduction  in  the 

life  of  the  pipes,  especially  those  conveying  condensed  water. 

(/')  Excessive  heat  in  radiators,  and  the  difficulty  experienced  in 

regulatiua;  same. 

3.  Steam  at  Low  Pressure. — The  system  that  has  been  adopted  for 

supplying  steam  at  low  pressure  in  this  country  is  that  known    as    the 

"  Vacuum  "  system,  which  may  be  taken  to  include  systems  allied  thereto. 

In   this   system  the   steam  is  raised  at  a  pressure  required  for  working 

engines  and  for  disinfection,  &c.,  whilst  that  required  for  heating  is  passed 

through  a  reducing  valve  in  which  the  pressure  is  reduced  to  five  pounds 

per  square  inch  or  less,  the  flow  of    steam  throughout  the  system  being 

insured  by  a  vacuum  pump  or  ejector  at  the  end  of  such  system.     This  i& 

a  much  more  economical  method  than  that  of  high  pressure  steam,  and  has.. 

the  further  advantages  that  the 

(«)   Heat  in  the  mains  and  fittings  is  not  excessive. 

(h)  It  almost  dispenses  with  steam  traps  and  the  same  loss  does 

not  occur  in  those  iised  as  in  the  case  nf    high  pressui'e 

steam,  and 

(c)  It  allows  of  automatic  regulation  of  radiators,  which  is  an, 

important  factor. 

A  system  is  being  introduced  which  dispenses  with  the  loss  due  to 

raising  steam  under  pressure  and  that  due  to  reducing  such  pressure.     In 

this  system  steam  is  raised  at  the  pressure  required  for  heating,  say  5  lbs. 

per  square  inch.     This,  however,  necessitates  a  separate  boiler  for  working 

the  machinery  and  disinfection.     I  understand  that  the  system  is  largely 

in  use  in  Germany,  but  I  do  not  know  of  an  installation  in  this  country. 

It  has,  however,  been  tried  at  the  Indian  Stores,  Belvedere  Road,  S.W., 

and  the  results  have,  I  understand,  proved  so  satisfactory  that  it  is  to 

be  used  when  these  stores  are  rebuilt.     In  the  case  of  Caxton  House, 

which    is,    perhaps,    one    of    the    most    economical    examples    of    vacuum 

heating,  it  has  been  found  that  considerable  economy  is  effected  by  heating 

the  water  re<|uired  throughout  the  building  in  a  separate  boiler,  rather 

than  by  raising  the  temperature  of  the  water  where  required  by  calorifiers. 

This,  probably,  is  due  to  a  large  extent  to  the  loss  of  heat  in  calorifiers, 

which  is,  no  doubt,  mainly  owing  to  the  encrustation  that  takes  place 

on  the  water  side  in  the  calorifiers. 

I  append  a  table  showing  coal  consumption  as  far  as  I  have  been  able 
to  obtain  them,  Init  I  may  say  that  it  is  difficult  to  get  coin|iarative  figures. 
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which  shows  the  necessity  foi*  research  which  woukl  give  us  figures  com- 
paring the  coal  consumption  of  the  vai'ious  systems  when  a])phed  to  the 
same  builtUng  under  similar  conditions.  At  present,  however,  we  have  to 
infer  that  one  system  is  more  economical  than  another  from  figures  given 
of  such  systems  when  at  work  in  different  institutions  under  different 
conditions. 

LOXDOX    COUXTT   ASYLLMS. 

COAL   FOR  YEAR   EXDING   MARCH  3ht,  1907. 
Steam,  excluding 

Asylum.  House.          that  used  Total.  Per  patient 

for  lighting.  per  anDuni. 

Banstead     751             2,735  ;},4S6  1-429 

Bexlev    749             2,053  2,802  1-318 

Cane  ilill    900            3,429  4,329  2-029 

Clayburv 922             3,055  3,977  1-225 

Colnev  Hatch 1,409            2,025  3,434  1-569 

Hanwell 1,067            2,938  4,005  1-553 

Horton    470            2,297  2,767  1-35 

-Manor 150              1,453  1,603  2-06 

Epileptic-  Colony  .  311                 304  615  1-89 

Lambeth  Borough  Council  Baths,  Kenxington. 

Coal  consumed. 
Year.  in  tons.  System  of  heating. 

1904  1,43.3  High-pres.sure  steam. 

1906  1,035  Vacuum  system. 

1907  1,110  do. 


Me.  Artucu  J.  Mahtin"  (Westminster)  said  that  Mr.  Cooper  had  done  good 
service  in  calling  attention  to  the  chaotic  state  of  present-day  practice  with 
regard  to  heating.  Tiiat  was  largely  due  to  a  lack  of  knowledge  of  the  laws 
which  governed  the  conveyance  of  beat.  3Ir.  Cooper  had  compared  the  amount 
of  coal  used  for  heating  purposes  in  public  institutions  with  that  in  private 
houses,  to  the  disadvantage  of  the  former.  In  an  institution,  however,  the  use 
of  indirect  methods  of  heating  was  more  or  less  obligatory,  whereas  tlieir 
houses  were  warmed  by  radiation,  which,  besides  being  the  most  hygienic  and 
comfortable  method,  was  also  the  most  economical.  Anotiier  reason  for  the  ex- 
cessive consumption  of  coal  in  institutions  was  the  large  amount  of  air  which  was 
eenerally  supplied  to  them,  (lur  jiresent  practice  in  ventilation  was  empirical, 
being  mainlv  ba.sed  on  certain  assumptions  of  somewhat  ancient  date.  He  did 
not  say  they  were  siijiplying  nion-  air  than  was  necessary,  but  the  subject  cer- 
tainly called  for  furtlier  investigation.  If  the  amount  of  air  now  generally 
supplied  was  excessive,  any  reduction  would  bring  alxjut  a  saving  in  the  coal 
retjuired  for  heating  it. 

Mr.  J.  8.  liaoDiE  also  took  part  in  the  discussion. 
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ROYAL     HAMADRYAD     SEAMEN'S 
HOSPITAL,    CARDIFF. 

By    E.     W.     ]M.     COJRBBTT,     F.R.I.B.A.,     F.S.I. 


FOR  neai'ly  forty  years  previous  to  the  opening  of  the  New  Seamen's 
Hospital  at  Cardiff,  an  old  wooden  man-of-war,  The  Hamadryad, 
moored  in  a  creek  or  pill  close  to  the  site  of  the  present  building,  had 
been  used  as  a  hospital  for  the  seamen  frequenting  the  port,  and  in  spite 
of  its  being  unsuitable  for  the  purpose  in  every  way,  most  excellent  and 
successful  work  was  done  on  the  old  ship,  and  when  the  new  hospital 
was  opened  it  was  thought  fitting  to  preserve  the  name  and  so  continue 
the  prestige  and  association  of  the  old  establishment. 

It  had  long  been  the  desire  of  those  connected  with  Tiie  Hamadryad, 
a  desire  in  which  the  late  Marquis  of  Bute  sympathised,  to  provide  more 
suitable  premises  for  this  hospital,  and  when  the  year  of  the  Diamond 
Jubilee,  1897,  came  it  was  decided  that  an  effort  should  be  made  by  the 
town  to  raise  a  fund  to  celebrate  the  year  and  to  give  a  large  part  of  it  to 
the  hospital ;  by  this  means,  and  by  other  subscriptions,  sufficient  funds 
became  available  to  warrant  the  committee  in  preparing  a  definite  scheme. 

The  ^larquis  of  Bute  gave  a  site  in  every  way  suitable  as  regards 
position,  but  rather  a  difficult  one  to  deal  with  as  it  was  overflowed  by 
high  tides,  and  thus  required  a  great  deal  of  filling. 

Besides  giving  the  site,  the  Marquis  made  a  provision  in  his  will 
for  a  sufficient  sum  to  complete  and  equip  the  hospital ;  it  thus  became 
possible  for  the  committee  to  push  on  with  the  new  building  and  the  work 
was  placed  in  my  hands. 

The  foundation  stone  was  laid  by  the  present  Marquis  of  Bute,  on 
August  7th,  1902,  and  the  building  was  opened  by  him  29th  June,  1905. 

The  ground  consisted  of  about  19  feet  of  soft  clay  under  which  was 
good  hai'd  gravel.  Much  consideration  was  given  as  to  the  best  and 
cheapest  mode  of  making  the  foundation :  eventually  it  was  decided  to 
carry  piers  of  concrete  down  to  the  gravel,  and  to  put  a  concrete  lintel  on 
those  piers  on  which  the  walls  were  built.  The  foundation  was  necessarily 
very  costly,  and  it  was  clearly  desirable  to  have  as  little  as  possible,  hence 
it  became  necessary  to  put  the  wards  one  over  the  otlior  on  three  floors. 
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The  piers,  which  vary  in  size,  were  aiTanged  so  that  there  should  not 
be  more  than  from  three  to  four  tons  per  scpiare  foot  ou  the  gravel 
foundation,  or  on  the  concrete  in  the  piers.  They  were  composed  of 
cement  concrete  for  the  lowest  4  feet,  and  of  lias  lime  concrete  5  to  1 
for  the  remainder.  The  lintel  was  4  feet  deep  bv  3  feet  6  inches  wide, 
composed  of  cement  concrete  5  to  1.  Where  the  openings  between  the 
piers  exceeded  S  feet  some  iron  rails  were  embedded  in  the  lower  part; 
under  the  side  walls  of  the  wards  a  continuous  wall  of  concrete  was  put  in. 

The  only  material  available  for  filling  the  site  was  clay  from  a  new 
gravinj;  dock ;  this  was  rather  soft  and  was  troublesome,  as  it  took  a  very 
long  time  to  consolidate.  The  outer  face  which  received  the  wash  of  the 
tide  was  partly  pitched  with  stone  and  partly  with  cement  concrete  which 
is  standing  very  well. 

The  walls  of  the  superstructure  are  generally  of  rubble  masonry  faced 
with  pressed  Kuabon  bricks  for  the  street  front,  anil  cemented  for  the 
back  portions. 

The  buildings  consist  of  a  doctor's  house  separated  from  the  hospital, 
but  with  a  covered  passage  leading  to  it ;  an  out-patients'  room,  con- 
sulting room,  dispensary,  splint  room,  etc. ;  a  small  receiving  room  for  the 
preliminary  inspection  of  cases,  and  a  room  quite  shut  off  from  the  rest 
of  the  premises  for  retaining  infectious  cases  till  they  can  be  taken  to  the 
town  hospitals  for  such.  Kitchens,  larders,  stores,  laundry,  mortuary, 
operating  theatre,  Rontgeu  ray  I'ooms,  rooms  for  nui'ses,  servants,  and 
other  officials  are  provided. 

There  are  three  main  wards,  each  cuntaiaing  lli  beils,  and  three  small 
ones  adjoining,  each  containing  two  beds.  At  the  entrance  to  tiie  wards 
are  the  duty  rooms  or  ward  kitchens,  linen  stores,  and  general  stores,  ami 
at  the  further  entl  bath  rooms,  sink  rooms,  water-closets,  large  day  rooms, 
27  feet  by  1(5  feet,  and  emergency  stairs.  There  are  13  bedrooms,  one 
sitting  room,  and  a  large  general  room  for  the  staff. 

A  space  of  about  four  feet  is  left  between  the  ground  and  the  floor  of 
the  ground-tioor  ward,  with  a  number  of  arched  openings,  to  allow  of  a 
free  circulation  of  air  between  the  ground  and  the  floor. 

Tiie  ward  floors  are  of  concrete  and  iron,  with  a  surface  of  terraz/.o, 
the  interior  of  the  walls  are  rendered  with  Portland  cement  plaster, 
finished  with  Keene's  cement,  and  painted  witii  Gay's  enamel. 

The  main  wards  are  each  ()5  feet  G  inches  long  by  2G  feet  wide,  and 
12  feet  high,  and  contain  Hi  beds  each;  there  is  thus  1,277  cubic  feet 
per  bed.  The  small  wa-ds  are  21  by  K!  feet  by  12  feet  high,  and  contain 
two  beds,  giving  2,01(1  cubic   feet  periled.     Tile   wards  are   warmed   by 
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low-pressure  hot-water  ventilating  radiators,  placed  under  each  window, 
and  fresh  air  is  admitted  through  them,  and  there  are  also  air  iidets  under 
each  bed. 

There  are  eight  18  by  9  inch  flues  built  in  buttresses  to  the  outer  walls 
for  each  of  the  main  wards  on  the  ground  and  first  floor  with  entrances 
close  below  the  ceiling  for  the  extraction  of  the  vitiated  air,  and  for  the 
ward  on  the  second  fl^oor  there  are  turret  ventilators  in  the  roof. 

The  corridors  are  also  warmed  by  radiators. 

The  lighting  is  by  electricity  throughout,  the  current  being  obtained 
from  the  Oardiif  Corporation. 

The  kitchen  is  fitted  with  gas  and  steam-cooking  apparatus.  An 
electric  lift  works  from  the  corridor  close  to  the  kitchen  to  the  duty  rooms 
on  each  floor. 

A  bed-lift  is  provided  in  the  well  of  the  staircase ;  but  this,  as  it  is 
worked  by  hand  at  present,  is  too  slow  to  be  of  much  use,  and  should  be 
fitted  with  electric  machinery. 

The  operating  theatre  is  detached  from  the  other  buildings,  but  is 
connected  to  them  by  a  corridor.  The  block  contains  an  anjesthetic  or 
recoveiy  room,  10  by  10  feet;  an  operating  room,  15  by  15  ft.;  a  doctor's 
changing  room,  and  small  sterilising  chamber.  The  walls  are  lined  with 
glazed  brick,  and  the  ceiling  of  the  operating  theatre  is  of  glass  and 
enamelled  slate.  The  doors  are  of  teak  covei'ed  with  zinc,  and  the  windows 
have  iron  frames.  The  whole  of  the  operating  room  is  constructed  so  that 
it  can  be  washed  down  with  a  hose  without  injury. 

A  small  mortuary,  with  post  ynortem  room  and  viewing  chamber  is 
provided.  The  laundry  is  separate  from  the  main  building,  but  is  con- 
nected thereto  by  a  covered  way.  It  is  operated  by  hand.  The  fittings 
were  supplied  by  Messrs.  Bradford. 

The  cost  of  the  building  was  as  follows  : — 


Filling  site 

£l,(;t»3 

4 

3 

Foundations 

3,8  l:i 

12 

3 

Superstructure,  including  heating. 

cooking,  and  laundry  plant,  lifts. 

architect's  commission,  itc. 

22,10ij 

12 

5 

Furniture     ... 

1,292 

15 

1 

Surgical  instruments,  &c.  ... 

30(j 

7 
11 

() 

Total 

£29,211 

I'l 

Taking  the  cost  of  the  superstructure,  only  £22,101!,  which  includes 
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turfing  the  site,  forming  paths,  fencini;,  and  concrete  pitching,  this  gives  a 
cost  of  about  0'7d.  per  cubic  foot  and  about  £409  per  bed. 


jNIe.  Lukjb  M.  Hill  (British  Guiana)  asked  why  the  openings  for  the  extrac- 
tion of  vitiated  air  should  be  placed  under  the  ceilhig,  when  we  were  led  to 
believe  that  vitiated  air,  containing  large  proportion  of  carbonic  acid  gas,  was 
heavier  than  ordinary  or  pure  air,  and  would  therefore  materially  gravitate 
towards  the  floor  level ".' 

Me.  H.  a.  Gareatt  (Torquay)  being  concerned  in  the  construction  of  piles 
and  piers  under  water,  inquired  if  any  means  had  been  provided  for  examination 
of  the  foundation  of  the  structure,  especially  in  connection  with  the  use  of  lias 
lime  concrete  in  the  piers,  and  what  had  been  the  result  of  such  examination : 
also,  had  any  settlements  become  apparent  in  the  walls  of  the  building? 

Me.  E.  W.  M.  CoRTiETT  (Cardiff)  said  that  before  adopting  terrazzo  floors  to 
wards  inquiries  were  made  at  many  institutions  where  it  had  been  used,  as  to  its 
being  cold,  tiring  for  the  nurses,  etc.,  and  the  answers  were  so  favourable  that  it 
was  adopted,  and  proved  very  satisfactory,  bright  and  cheerful  in  appearance, 
and  easily  kept  clean. 

He  had  been  asked  if  the  lime  concrete  piers  were  standing  well,  as  salt  water 
was  injurious  to  lime  conci-ete,  and  replied  that  these  piers  were  surrounded  by 
solid  impervious  clay  and  that  the  salt  water  could  not  affect  them  ;  that  he 
had  no  reason  to  doubt  they  would  last,  that  ]nuch  lime  concrete  had  been 
used  for  foundations  in  the  dock  walls  at  Cardiff  in  the  past  and  had  stood  well, 
and  that  the  lime  there  was  of  a  very  fine  hydraulic  quality. 

The  position  of  air  outlets  had  been  discussed  and  fought  over  for  very  many 
years,  and  though  he  had  no  doubt  the  ceiling  was  the  right  place,  he  felt 
nothing  he  coidd  say  wimld  affect  the  opinions  of  those  who  held  the  contrary 
view,  and  therefore  he  had  put  the  outlets  near  the  ceiling.  The  windows  were 
constructed  with  double  hung  sashes  in  the  lower  part,  and  with  sashes  hinged 
to  the  transom  and  opening  inwards,  with  side  hoppers  in  the  upper  part. 

Mr.  J.  OsBouxE  SMnii,  Mu.  C.  H.  Cooim-.u,  ami  Mii.  .1.  S.  Huonii;  also 
took  part  in  the  discussion. 
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COUNTRY     SCHOOLS. 

By    DAVID     PTJGH- JONES,     F.S.I., 

County  Architect  (EaHerii  Division),    Glamorgansliire. 
(member.) 


IT  appeared  to  me  that  a  few  notes  on  small  country  schools  or  schools 
erected  in  rural  districts  would  be  of  some  interest,  and  lead  to  a 
useful  discussion. 

It  may  be  an  easy  matter  to  express  an  opinion  as  to  the  most  suitable 
soil,  best  aspect,  etc.,  for  a  school  site,  but  it  is  quite  another  matter  to  get 
an  ideal  site,  or  in  some  instances  any  site  at  all ;  and  when  a  piece  of 
ground  is  fixed  on  the  jn-ice  asked  is  often  very  excessive,  if  not  prohibi- 
tive. In  addition,  the  local  education  authority  is  often  required  to  erect 
fences,  construct  roads,  paths,  bridges  and  sewers,  which  are  a  very  costly 
item  in  this  district. 

The  very  uneven  and  steep  gi-adients  of  many  sites  adds  to  the  cost  per 
head  of  the  school,  and  makes  it  more  difficult  to  prepai'e  a  good  plan  and 
form  suitable  large  playgrounds.  In  many  instances  large  sums  have  to 
be  expended  on  retaining  walls,  subsoil  drainage,  etc.,  and  a  portion  of  the 
grounds  are  rendered  useless  as  playground  in  cuttings  and  embankments. 

To  meet  the  exceptional  increase  of  population  in  Glamorganshire  the 
Education  Committee  very  wisely  buy  or  lease  more  land  for  each  school 
than  is  immediately  required,  but  this  naturally  adds  to  the  first  cost. 
When,  however,  additions  are  made  the  cost  per  head  will  be  materially 
reduced. 

Although  half  an  acre  of  ground  is  allowed  by  the  Board  of  Education 
for  500  scholars,  it  appears  to  me  to  be  insufficient,  especially  when 
organised  games  are  ))art  of  the  curriculum,  and  as  country  schools  are 
nearly  almost  always  of  one  store}-  the  amount  of  playground  is  naturally 
less  per  head  than  when  two-  or  three-storey  buildings  are  erected. 

Planning. 

Whichever  method  of  planning  is  adopted,  the  central  hall,  the  semi- 
detached hall,  or  the  corridor  system,  the  general  arrangement  should  be 
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as  simple  and  direct  as  possible  with  all  parts  well-lighted  and  ventilated. 

The  central  hall  may  be  made  use  of  as  an  assembly  hall  for  special 
instruction,  lectures,  or  drills,  and  as  a  means  of  assisting  the  ventilation 
of  the  class-rooms,  particularly  in  the  winter,  as  fresh  and  warmed  air 
could  be  admitted  through  the  central  hall.  Glazed  screens  between  some 
of  the  class-rooms  and  the  hall  assist  the  lighting,  and  with  folding  glazed 
partitions  a  larger  hall  is  obtained  for  special  purposes.  When  no  hall  is 
provided,  folding  partitions  may  be  used  between  the  class-rooms,  and  so 
a  large  hall  may  be  obtained  at  a  reduced  cost. 

The  special  advantage  of  the  corridor  system  is  that  separate 
entrances  are  provided  for  the  rooms.  This  avoids  the  objection  of  having 
to  pass  through  one  class-room  to  another,  as  in  many  old  schools. 

The  Staffordshire  Education  Committee  has  adopted  a  plan  without  a 
central  hall,  with  open  verandahs  between  the  class-rooms,  and  a  detached 
or  semi-detached  drill  hall  to  serve  all  tlepartments.  Another  plan  has 
been  adopted  by  the  Derbyshire  Education  Committee  with  a  high  corridor 
and  folding  partitions.  In  both  the  class-rooms  have  windows  on  each  side 
and  are  no  doubt  well  lighted  and  ventilated. 

A  room  should  be  provided  for  the  teachers  and  for  the  medical 
inspection  of  scholars. 

Class-rooms. 

The  number  and  size  of  class-rooms  depends  to  some  extent  on  the  size 
of  the  school.  No  class-room  should  accommodate  more  than  60  scholars, 
but  a  class-room  to  accommodate  from  30  to  50  is  the  best  if  cost  allows  it. 

A  good  shape  for  a  room  is  that  approaching  a  square  with  the  fireplace 
on  an  inner  wall  facing  the  scholars  at  one  side  cither  near  the  door 
or  near  the  windows ;  the  latter  is  best,  as  this  would  not  compel  the 
teacher  to  stand  in  the  draught  between  the  window  and  fireplace.  The 
central  part  of  the  wall  opposite  the  scholars  should  be  kept  clear  for  the 
teacher's  use.  In  our  schools  the  class-rooms  and  central  iiall  floors  are 
invariably  formed  of  solid  rift  sawn  wood  blocks,  on  concrete. 

A  bhick-l)oard  about  twenty-one  inches  wide  is  generally  provided 
round  the  rooms  and  halls  in  the  upper  part  of  the  dado  for  scholars'  free- 
arm  drawing,  and  is  matle  of  boards,  slate,  cement,  or  plaster  painteil  a 
suitable  shade.  A  revolving  Idack-board  is  provided  for  the  teacher's  use. 
It  may  be  fi.xed  at  various  angles  and  height,  and  special  matter  may  be 
retained  on  one  side  while  the  other  side  is  being  used.  These  are  provided 
in  all  our  new  schools,  as  well  as  some  of  the  old  sciiools. 

Dual  desks  are  provided  for  all  scholars,  with  tables  antl  chairs  for  the 
younger  ones. 
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All  ordiiiarv  classroom  floors  should  be  level. 

Classroom  windows  should,  as  far  as  possible,  have  south  aspect. 

Cloak-rooms. 

Cloak-rooms  are  best  placed  near  the  entrances,  separate  ones  being 
provided  for  boys,  girls  and  infants.  Rails  should  be  at  least  4  feet  apart 
and  in  two  tiers.  I  consider  that  from  15  to  18  inches  should  be  allowed 
between  the  hooks  for  girls'  hats  and  cloaks,  which  only  means  8  to  ii 
inches  hanging  space  for  each  scholar,  while  9  inches  between  the  hooks 
would  be  sufiicient  for  boys'  caps.  The  fittings  should  be  of  iron  coated 
with  enamel  or  aluminium  paint,  which  keeps  very  clean. 

The  walls  should  be  faced  to  a  height  of  about  4  feet  6  inches  with 
glazed  brick  or  tiles.  The  rooms  should  be  well  lighted  and  cross 
ventilated.  Strong  wire  netting  should  be  provided  in  the  upper  door 
panels  to  improve  the  ventilation.  Doors  capable  of  being  locked  should  be 
provided  to  prevent  the  clothes  being  stolen  by  tramps  and  others.  The 
floor  should  be  formed  with  terrazzo,  cement,  or  tiles. 

Sanitary  Conveniences,  Drainage,  &c. 

For  schools  where  a  public  water  supply  and  sewers  are  available  water 
closets  are  provided  and  are  of  a  modei'ii  type.  Children  old  enough  to 
attend  school  should  be  capable  of  pulling  the  chain  to  dischar'ge  a  flushing 
cistern,  and  so  separate  pedestal  closets  should  be  provided  for  all  scholars, 
and  not  trough  closets.  The  pedestals  should  be  from  12  in.  to  14  in. 
high,  with  large  water  area  and  a  good  seal.  Closets  may  be  2  ft.  (>  in. 
to  2  ft.  9  in.  wide,  with  a  door  cut  short  at  the  bottom  and  at  top,  and  a 
fanlight  over  and  cross  ventilated.  The  divisions  should  be  about  (i  ft. 
high  and  3  in.  above  the  floor,  and  may  be  of  slate  slabs  with  glazed  bricks 
or  cement  facing  to  the  walls. 

Many  schools  have  no  public  water  supply  or  sewers  within  a  reason- 
able distance,  and  so  pail  closets,  such  as  Moule's  earth  closets,  have  to  be 
used.  These  should  be  regularly  attended  to  and  kept  clean.  A  good 
sanitary  glazed  earthenware  casing  under  the  seats  to  hold  the  pails  is  now 
on  the  market,  but  adds  somewhat  to  the  cost.  Pails  are,  I  think,  better 
than  the  standard  earth  closets  designed  by  the  late  Mr.  Sylvanus  Trevail 
and  allowed  by  the  Board  of  Education. 

Urinals  should  be  lined  with  impervious  materials,  such  as  glazed 
slabs,  cement,  or  slate,  with  a  channel  along  the  walls,  and  a  perforated 
flushing  pipe  fixed  about  3  ft.  6  in.  high ;  slate  divisions  reaching  to  the 
ground  are  objectionable,  and  make  it  difficult  to  keep  the  urinal  clean. 

The  floors  should  be  formed  of  impervious  material  with  as  few  joints 
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as  possible.  Where  no  sewer  is  available  the  urinals  and  lavatory  wastes 
may  be  drained  into  a  water-tight  cesspool,  ventilated,  and  provided  with 
a  movable  cover. 

All  soil  drains  should  be  laid  on  concrete  and  well  ventilated. 

Water  Supply. 
Many  schools  have  no  proper  supply  of  drinking  water,  and  the  water 
has  to  be  collected  fi'om  roofs  or  pumped  from  wells  and  stored  in  tanks. 
Stored  water  is  never  satisfactory  and  is  always  liable  to  contamination. 
Drinking  water  stored  in  tanks  should  be  filtered  through  such  filters  as 
the  Pasteur  Chamberland.  In  some  of  our  schools  water  from  the  public 
mains  has  to  be  stored  in  large  tanks  in  consequence  of  the  irregular  and 
insufficient  supply. 

Warming  axd  Vextilatiox. 

The  ordinary  methods  in  use  for  heating  are  the  plain  grate  of  the 
Leamington  Bar  type,  warm  air  ventilating  grates,  warm  aii"  stoves,  and  low 
and  high  pressure  hot  water.  The  open  fireplace  is  no  doubt  cheerful  and 
materially  assists  ventilation.  In  old  schools  I  find  the  grate  is  often  set 
too  far  back  in  the  wall,  and  the  brickwork  set  sloping  away  from  the  fire. 
With  a  heating  apparatus  fireplaces  may  be  used  for  special  occasions. 
Where  thei'e  is  no  heating  apparatus  a  warm  air  ventilating  grate,  such  as 
Boyd's  or  Wright's,  gives  satisfactory  results.  Open  fires  are  always 
provided  for  infants.  Warm  air  ventilating  stoves  give  out  a  considerable 
amount  of  heat,  but  should  be  fixed  nearly  fiush  witli  the  wall.  They  are 
not  so  cheerful  as  open  fires.  To  both  the  warm  air  grates  and  stoves  a 
fresh  air  supply  flue  should  be  provided. 

Nearly  all  our  new  schools  are  heated  by  hot  water  low  pi-essure  system 
with  ])ipcs  and  radiators;  this  is  less  dangerous  and  more  uniform  than 
the  high  pressure  or  steam  system.  Pipes  in  channels  covered  with  open 
gratings  should  not  be  allowed,  lioilers  of  the  sectional  type  work  vwy 
satisfactorily.  A  miniminn  heating  surface  of  l(i  feet  per  1,000  and 
(?0°  F.  inside  when  the  temperature  is  30^  F.  outside  is  always  demanded. 

Ventilation  is  j)rol)ably  the  most  difficult  problem  not  only  for  schools 
but  for  other  buildings.  For  small  if  not  for  all  schools  the  best  system 
appears  to  be  the  natural  system.  An  extract  flue  in  the  chimney  stack 
is  useful,  but  it  is  not  sufficient  in  itself.  An  extractor  should  be  provided 
in  the  ceilings,  carried  out  through  the  roof  by  means  of  air-tight  shafts 
connected  to  roof  or  ridge  extractors.  The  ceiling  vent  is  necessary  when 
no  cross  ventilation  is  ])n)vi(led  and  the  ceiling  coved;   but  when  windows 
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are  provided  on  both  sides,  as  in  the  Staffordshire  and  Derbyshire  type  of 
schools,  this  does  not  appear  necessary. 

Inlets  may  be  provided  by  having  a  large  number  of  the  windows 
to  open  at  both  top  and  bottom.  The  upper  portion  should  be  made 
to  open  on  centres,  and  the  lower  part  of  at  least  one  of  the  windows 
fitted  with  a  hopper  about  15  to  18  inches  high,  with  passable  glazed 
hopper  cheeks  such  as  the  N.  A.  P.  and  Hill's,  so  as  to  allow  the  sash 
to  fall  on  the  window  board  when  necessary,  and  the  lower  part  of  the 
other  windows  should  be  fitted  with  sashes  in  boxed  frames  or  hoppers. 
Wall  inlets  with  outer  gratings  and  inner  regulating  louvre  inlets  may  be 
provided.  The  outside  grating  should  be  built  lower  than  the  inside  in 
order  to  prevent  rain,  etc.,  blowing  in,  and  to  direct  an  upward  air  current. 
With  a  level  ceiling  and  high  windows  to  open  on  two  sides  of  classrooms, 
I  hardly  think  a  ceiling  outlet  would  be  necessary. 

I  find  all  window  fittings  provided  with  cords  troublesome,  good  rod 
openers  being  far  more  satisfactory. 

LiGHTIXG. 

Every  part  of  the  school  should  be  well  lighted.  Ordinary  class-rooms 
are  best  lighted  from  the  left  windows  and  should  be  well  distributed, 
with  the  tops  reaching  as  high  as  possible  to  within  a  few  inches  of  the 
ceilings. 

Central  halls,  if  used  as  art  rooms,  which  is  often  done  in  higher 
elementary  schools,  should  have  a  northern  aspect. 

All  windows  should  have  clear  glass  equal  to  one-fifth  to  one-sixth 
of  the  floor  area.  Often  less  than  half  of  this  was  found  in  non-provided 
schools,  the  minimum  amount  asked  for  by  the  County  Council  was  two- 
thirteenths  for  old  schools. 

For  artificial  light,  gas  is  used,  where  possible  with  incandescent  burners, 
or  electric  light.  A  large  number  of  schools,  however,  have  to  be  lighted 
by  oil  lamps.  The  light  should  be  well  distributed  over  the  rooms,  but 
kept  more  to  the  left  hand  of  the  scholars. 

Infants  are  not  taught  by  artificial  light,  but  a  light  for  the  cleaner's 
use  is  provided.  2^  to  3  candle  power  per  scholar  appears  to  be  a  fair 
amount,  but  as  most,  if  not  all,  artificial  light  burners  deteriorate,  par- 
ticularly incandescent  mantles,  it  is  advisable  to  allow  a  little  margin. 

Playsheds  or  shelters  should  be  provided  to  all  schools,  with  a  sunny 
aspect. 

All  schools  should  be  provided  with  some  simple  gymnastic  appliance. 

There  are  quite  a  number  of  cookery  kitchens  attached  to  schools  in 
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my  division  :  in  some  instances  the  kitchens  are  used  as  centres  for  more 
than  one  school. 

Manual  instruction  workshops  are  provided  at  several  schools,  chiefly 
as  centres. 

All  secondary  or  intermediate  schools  for  boys  are  provided  with 
manual  workshops. 

At  present  a  number  of  higher  elementary  schools  are  being  erected 
and  designed  in  my  division  for  various  jiopulous  areas.  All  are  provided, 
in  addition  to  ordinary  classrooms,  with  lecture  room,  laboratories,  art 
room,  manual  instruction  room,  and  cookery  room,  as  well  as  other 
necessary  rooms. 

Baths. 

I  think  that  baths  of  some  kind  could  be  added  to  large  elementary 
schools,  as  well  as  higher  elementary  and  intermediate  schools,  with  advan- 
tage, and  in  many  cases  at  a  small  cost. 

It  may  be  interesting  to  know  that  various  AVelsh  mottoes  are  adopted 
for  most,  if  not  all,  of  the  new  schools,  such  as : — 

Ymdrech  a  Iwydda  (Perseverance  will  succeed). 

Goreti  arf,  arf  di/sg  (The  best  weapon,  weapon  of  knowledge). 

Gwell  dysg  na  golud  (Better  knowledge  than  riches). 

Gwyhodaeth  sydd  nerth  (Knowledge  is  power). 

A'i  hydd  ddoeth  ni  ddysr/o  (He  that  will  not  learn  will  not  be  wise). 

Aid  byd,  byd  heb  icybodaeth  (No  world,  a  world  without  knowledge). 

Cam  goreu  cam  cyntaf  (First  step,  best  step). 

Ni  icyr,  ni  ddysg  (He  knows  not  who  learns  not). 

Cost. 

The  cost  of  elementary  scliools  varies  considerably  according  to  size, 
area,  and  suitability  of  site,  distance  from  railway  station,  etc.  Schools  of 
the  central  hall  type  may  cost  anything  from  £12  to  £20  per  head.  One 
of  the  chief  reasons  of  this  great  variation  in  cost  is  the  expense  of  pre- 
paring the  sites  and  heavy  foundations  in  this  district.  Schools  on  the 
corridor  system  are  generally  less  expensive  than  the  central  hall  type. 

The  cost  of  additions  is  sometimes  disproportionate  to  the  cost  ])er  head 
on  account  of  the  amount  expended  on  work  which  does  not  add  to  the 
accommodation. 

[For  Disciigsion  on  t/tis  paper,  see  page  J/ J.] 
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THE    VENTILATION    OF    SCHOOLS. 

By    REGINALD     G.     KIRKBY,     A.R.I.B.A. 

(MEMBER.) 


THE  object  of  all  true  education  should  be  to  make  intelligent 
labourers,  craftsmen,  merchants  and  good  citizens,  and  the  condi- 
tions under  which  our  children  labour  should  be  such  as  to  assist  them  in 
every  way  in  the  attainment  of  this  object. 

Whilst  of  late  years  much  has  been  done  to  improve  the  curriculum, 
administration,  lighting,  cleanliness,  etc.,  of  our  schools,  yet  very  little 
progress  has  been  made  with  their  ventilation. 

Of  the  many  causes  which  bring  about  mental  fatigue,  lassitude, 
headache,  inattention,  so  often  noticeable  in  children  towards  the  close  of 
the  day's  studies,  there  is  none  perhaps  which  contributes  more  to  this 
end  than  the  want  of  proper  ventilation. 

I  recently  ^•isited  a  new  school  of  the  central  hall  type  in  Middles- 
borough,  a  town  whose  death  rate  from  lung  diseases  is  very  high.  On 
entering  one  of  the  classrooms  that  had  just  been  vacated,  I  found  the  air 
so  foul  that  it  caused  me  to  draw  back  and  I  noticed  that  no  attempt  was 
made  to  change  the  air  by  opening  the  windows  or  in  any  other  way,  and 
the  children  were  allowed  to  again  occupy  the  room  under  these  very 
unsatisfactory  conditions  and  were  expected  to  do  justice  to  their  studies. 

My  attention  was  then  drawn  to  the  natural  system  of  ventilation,  and 
I  have  since  examined  and  tested  a  number  of  buildings  in  various  parts 
of  the  country  supposed  to  be  ventilated  on  this  system  and  found — 

Where  several  ceiling  outlets  were  connected  together  by  metal  tubes 
and  led  into  a  so  called  central  extractor,  there  was  a  danger  of  foul  air 
being  drawn  from  one  classroom  and  carried  along  the  tubes  and  dehvered 
through  what  was  intended  to  be  the  foul  air  outlet  into  another  room 
for  the  children  there  to  breathe  over  again. 

I  believe  Dr.  Scurfield,  Medical  Officer  of  Health  for  Sheffield,  made 
some  tests  in  Sunderland  a  few  years  ago  with  somewhat  similar  results. 

Fresh  air  inlet  wall  tubes  fitted  with  regulating  traps  were  very  often 
closed  and  sometimes  filled  with  paper  and  rubbish,  and  the  flaps  being 
out  of  sight  had  been  forgotten. 
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In  very  colil  weather,  owing  to  the  heating  of  some  schools  being  so 
deficient,  every  fresh-air  inlet  was  closed  in  order  to  keep  the  room  warm. 
The  same  often  applied  to  ventilating  stoves,  which  were  closed  and  had 
been  forgotten. 

Inlet  metal  gi'atings  in  outer  walls  were  of  such  design  that  the  metal 
closed  the  opening  at  least  (50  or  80  per  cent. 

Down  draughts  from  the  ceiling  foul-air  outlets,  connected  to  so- 
called  roof  extractors,  were  often  complained  of ;  and  in  some  cases  gas 
jets  had  been  placed  in  the  tubes,  but  these  were  not  sufficient  to  cause  a 
proper  draught.  Regulating  flaps  had  been  placed  in  the  ceiling  outlets ; 
these  had  been  closed  to  prevent  down  draught,  and  had  remained  so. 

In  some  cases  hinged  automatic  closing  valves  were  used  to  prevent 
down  draughts,  and  these  would  sometimes  "go  wrong";  and  in  one  new 
school,  not  twelve  months  old,  every  one  had  "gone  wrong,"  and  was 
closed  and  had  been  for  some  time. 

To  avoid  interfering  with  the  appearance  of  a  building  by  putting  in 
a  number  of  roof  turrets,  "  secret  ventilators  "  were  often  used,  and  for  the 
sake  of  appearance  the  children's  health  was  made  to  suffer,  for  the  very 
name  of  "secret"  ventilator  implies  its  uselessness. 

From  my  observations,  and  the  recent  tests  made  by  experts  to 
ascertain  the  state  of  the  air  in  the  class-rooms,  I  am  led  to  believe  that 
many,  if  not  most,  of  our  modern  schools  are  inefficiently  ventilated,  and 
a  radical  change  will  have  to  be  made  to  make  them  efficient. 

A  mistaken  belief  in  the  powers  of  the  many  appliances  which  are  now 
put  on  the  market  and  illustrated  in  well  got-up  catalogues  is  partly 
responsible  for  this,  and  too  much  i-eliance  is  placed  in  so-called  roof 
extractors  which  trade  under  the  assumed  name  of  ventilators :  in  some 
cases  they  would  be  better  called  fresh  air  inlets. 

Dr.  George  Reid,  County  Medical  Officer  of  Health,  Staffordshire, 
recently  made  some  tests  to  ascertain  the  quality  of  air  in  schools  built 
on  the  central  hall  ty[)e  and  those  of  the  pavilion  system  now  being 
erected  in  Staffordshire  and  Derbyshii'e.  The  tests  showed  the  air  to  be 
very  much  purer  in  the  Pavilion  schools  than  those  of  the  Central  Hall 
type,  and  even  better  than  in  the  IMenum  ventilated  schools.  The  standard 
of  purity  in  the  central  hall  schools  was  very  far  short  of  that  generally 
recognised. 

From  the  complaints  made  in  tiie  Central  Hall  schools  it  would  appear 
that  from  a  ventilation  jniint  of  view  they  are  not  the  most  serviceable 
kind  of  building,  an<l  even  from  an  ailministrative  point  of  view  many 
head  teachers  have  le<l  me  to  believe  that  little  imi)ortancc  can  l)c  placed 
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on  the  idea  of  having  the  head  teacher's  desk  in  siglit  of  all  the  class 
rooms. 

It  is  to  be  regretted  that  this  type  of  building  has  been  so  extensively 
erected  before  its  efficiency  has  been  proved.  No  doubt  the  rules  of  the 
Board  of  Education  in  recommending  it  in  their  "  principles  to  be 
observed  in  planning  and  pvitting  up  new  buildings"  has  led  many 
architects  and  others  to  adopt  it  in  order  to  get  their  plans  approved, 
there  being  no  other  course  apparently  open  to  them. 

The  arbitrary  manner  in  which  the  Board  of  Education  have  dealt 
with  those  who  suggested  improvements  in  the  planning  and  ventilation 
of  schools  is  much  to  be  regretted,  and  the  opposition  which  the  Pavilion 
system  met  with  from  this  body  does  not  reflect  much  credit  upon  it. 

By  ventilation,  we  do  not  mean  putting  into  a  building  certain  appli- 
ances either  mechanical  or  otherwise,  but  by  passing  through  a  building 
sufficient  fresh  air  to  maintain  it  in  a  state  of  purity  to  the  general  com- 
fort of  the  occupants.  The  different  systems  of  ventilating  schools  may 
be  described  as  follows  : — 

1.  Natcral  Systems. 

(a.)  By  means  of  fresh-air  inlets  in  walls,  and  in  ventilating  radiators 
and  stoves  fitted  with  regulating  flaps.  Foul-air  outlet  openings  in  ceilings- 
connected  by  means  of  tubes  to  so-called  roof  extractors  either  on  the- 
ridge  or  concealed.  This  system,  which  appears  to  be  largely  adopted, 
will  be  known  to  most  of  us  by  its  failures  and  want  of  system,  and 
thereby  want  of  ventilation. 

(b.)  The  open-air  sj'stem,  such  as  may  be  found  in  Germany  and  at 
The  Cloisters,  Letchworth,  where  really  no  ventilation  in  the  ordinary 
sense  takes  place.  Whilst  this  type  of  building  has  many  advantages 
from  a  hygienic  point  of  view,  and  at  pi'esent  it  is  more  or  less  in  the  ex- 
perimental stage,  it  has  great  possibilities,  and  I  think  will  come  rapidly 
into  use  when  we  are  most  earnest  on  this  question.  The  result  of  thij^ 
type  is  that  sufficientl}'  warm  and  completely  fresh  air  is  sup])lied  to  each- 
student  without  the  danger  of  it  becoming  vitiated. 

(c.)  Another  system,  somewhat  on  the  lines  of  the  first  one,  as  regards 
inlets,  and  having  the  foul-air  outlets  in  the  ceilings  connected  to  a  roof 
turret  by  ducts  formefl  of  wood  framing  and  plaster. 

The  turret  is  fitted  M'ith  an  inner  framing,  the  openings  of  wliich  are 
covered  with  silk  cloth  flaps  which  remain  closed  on  the  side  of  the  wind, 
and  easily  open  with  the  cuiTent  of  air  passing  through  the  ducts.  An 
outer  framing  is  fitted  in  the  usual  way  with  louvred  openings  to  protect 
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the  inner  from  the  weather.      The  system  has  proved  successful,  but   is 
capable  of  improvement. 

{(l.)  In  some  cases  an  iron  flue  from  the  heating  chamber  is  placed  in 
an  upcast  shaft,  which  draws  the  vitiated  air  from  the  class-rooms  by 
means  of  ducts  with  outlets  at  ceiling  and  floor  levels.  The  fresh  air  is 
warmed  bj'  being  passed  over  the  heating  apparatus,  and  is  deliveretl  at 
sibout  eight  feet  from  the  floor  level.  This  is  more  elaborate  and  preten- 
tious than  most  natural  systems,  but  has  met  with  some  measure  of  success. 

(e.)  In  the  counties  of  Staffordshire  and  Derbyshire  new  types  of 
schools  on  the  pavilion  and  corridor  systems  have  been  built  to  ensure  the 
cross  ventilation  into  the  open  air  of  all  class-rooms,  which  appears  to  be 
the  most  natural  and  successful  way  of  dealing  with  this  question.  The 
tests  in  these  schools,  taken  by  Dr.  Rcid,  show  the  air  inside  to  be  prac- 
tically as  pure  as  that  outside. 

This  system  of  ^•entilation  is  by  means  of  hoppers  and  sash  windows 
■with  ventilating  radiators  on  both  sides  of  the  room.  The  ordinary  venti- 
lating appliances  are  omitted.  On  the  coldest  days  in  winter  some  of  the 
lioppers  are  kept  open  with  no  discomfort  to  the  scholars.  The  fresh  air 
inlets  provide  six  or  eight  times  the  area  usually  requii'ed  by  the  Board  of 
Education.  It  has  been  necessary  to  slightly  increase  the  heating  surface 
on  account  of  the  larger  quantity  of  fresh  air  admitted.  In  these  schools 
a  system  of  thorough  cross  ventilation  is  obtained,  and  so  a  natural  system 
of  ventilation  exists. 

All  sorts  of  dirticulties  were  raised  by  the  Board  of  Education  when 
the  plans  for  these  schools  were  submitted,  and  it  was  only  after  a  depu- 
tation had  waited  on  the  Board  that  permission  was  obtained  to  put  up 
the  buildings,  which  have  undoubtedly  proved  far  in  advance  of  those 
built  on  the  principles  recommended  by  the  Board.  Although  several  of 
H.M.  inspectors  have  visited  these  schools  privately,  yet,  I  understand,  no 
official  apj)r()val  of  them  has  been  given. 

•2.  Meciia.mcal  Systems. 

A  number  of  schools  have  been  ventilated  on  various  mechanical 
systems,  but  I  think  the  initial  cost  and  cost  of  upkeep  is  too  prohibitive 
for  schools  excepting  in  special  cases,  and  could  only  be  used  with  advan- 
tage in  large  towns  where  the  air  is  laden  with  dust  and  dirt.  On  this 
account,  and  owing  to  the  limited  space,  I  have  not  dealt  with  the 
mechanical  systems. 

There  may  be  some  excuse  for  keeping  windows  closed  where  the 
air  is  laden  with  soot  and  dust  and  recpiires  moistening,  but  even  then 
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buildings  should  have  their  windows  made  to  open.  It  does  not  seem 
natural  to  teach  children  to  keep  windows  closed  as  the  ideas  learnt  at 
school  are  carried  into  the  home,  and  they  should  rather  be  taught  to  keep 
windows  open  and  obtain  as  much  fresh  air  as  possible. 

Among  the  buildings  of  this  class  which  I  visited  was  one  recently 
erected  in  London  for  higher  educational  purposes.  Outlets  were  placed 
near  the  ceilings,  connected  by  ducts  to  a  lar'ge  extracting  fan  on  the  roof, 
and  although  the  fan  could  be  heard  working  in  the  rooms  below,  yet  no 
upward  movement  of  the  air  was  noticed,  although  I  tested  it  in  several 
ways  and  in  a  number  of  rooms.  I  entered  the  rooms  immediately  after 
an  examination  had  been  held  and  found  it  quite  a  relief  to  pass  out  into 
the  open  air  once  more. 

The  question  often  arises  as  to  whether  schools  can  be  properly  venti- 
lated so  as  to  maintain  a  recognised  standard  of  purity  without  incurring 
great  expense.  The  Staffordshire  and  Derbyshire  types  show  us  that 
this  can  be  done,  for  the  amount  of  added  impurity  in  the  schools  only 
averaged  -23  COg  per  1,000  c.  ft. 

My  object  is  not  to  attempt  to  calculate  the  velocity  of  air  passing 
through  certain  sized  openings,  or  to  say  whether  the  COg  to  be  found 
in  class-rooms  is  greater  at  the  ceiling  or  floor  level.  Whilst  I  have 
gathered  statistics  on  these  and  other  interesting  questions,  I  have  pur- 
posely omitted  them,  and  hope  rather  to  show  that  there  is  something 
radically  wrong  with  the  ventilation  of  many  of  our  new  schools,  and  to 
appeal  for  an  inquiry  to  ascertain  the  best  means  of  making  them  efficient. 
What  I  think  we  want  to  consider  is,  how  to  supply  our  class-rooms  with 
plenty  of  fresh  air,  so  as  to  scour  them  as  often  as  possible  during  occupa- 
tion. 

I  would  suggest — 

(1.)  That  school  teachers  be  scientifically  taught  the  necessity  for 
keeping  the  air  of  the  class  room  in  as  piu'e  a  state  as  possible,  the  proper 
use  of  regulating  fresh  air  inlets,  and  the  need  for  opening  windows  on 
every  possible  occasion,  (a.)  For  the  sake  of  the  children,  to  enable  them 
to  obtain  the  maximum  benefit  of  the  teaching  from  an  educational  point 
of  view,  (b.)  For  their  own  sakes,  to  guard  against  the  lung  and  throat 
diseases  and  excessive  death-rate  which  teachers  are  liable  to.  Teachers 
should  understand  that  fresh  air  will  prevent  the  spread  of  disease  and  the 
growth  of  organisms  which  thrive  in  closed  rooms. 

(2.)  That  a  standard  of  pm'ity  be  required  rather  than  certain  fixed 
rules  as  to  culiical  contents.  Any  amount  of  space  can  be  had  in  a  room, 
and  yet  the  air  can  be  as  filthy  as  it  is  possible  for  it  to  be. 
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(3.)  That  all  class  rooms  be  so  designed  that  windows  or  hoppers,  etc., 
be  made  to  open,  and  so  arranged  as  to  thoroughly  scour  the  room  in 
a  few  minutes,  with  inlets  well  distributed.  The  more  inlets  there  are 
the  less  draughts  will  be  felt. 

(4.)  That  qualified  inspectors  be  appointed  to  examine  all  schools  and 
to  regularly  test  the  air  to  see  that  the  standard  of  purity  is  maintained, 
and  that  efficient  inlets  and  outlets  are  provided  and  to  keep  charts  of 
their  observations.  Such  inspectors  should  be  direct!}'  under  the  medical 
officer  for  the  district.  This  work  should  be  done  by  men  having  a  know- 
ledge of  school  building,  and  not  left  to  those  who  have  been  appointed 
liy  virtue  of  their  having  previously  held  some  Government  appointment 
in  another  capacity. 

(5).  That  the  heating  arrangements  are  such  that  a  reasonable  tem- 
perature shall  be  maintained  without  resorting  to  extraordinary  stoking  of 
fires  or  boilers. 

Here,  again,  too  much  reliance  is  placed  on  the  heating  capacity  of 
certain  makers  of  hot  water  and  other  fittings.  It  must  be  remembered 
that  children  often  come  to  school  in  a  half-clad  condition,  and  in  conse- 
quence the  want  of  proper  heating  has  led  to  the  closing  of  all  fresh  air 
inlets  wliich  might  have  been  left  open  had  the  temperature  of  the  rooms 
been  raised  to  ensure  a  state  of  comfort. 

A  great  deal  depends  upon  the  surroundings  of  a  school,  and  not 
enough  attention  is  paid  to  the  selection  of  its  site.  Committees  often 
choose  an  unsuitable  site,  and  then  invite  architects  to  submit  designs, 
which,  at  the  best  from  an  aspect  point  of  view,  leaves  much  to  be  desired. 

The  question  of  the  ventilation  of  our  schools  requires  the  serious 
consideration  of  those  who  are  interested  in  them.  It  is  only  by  collab- 
oration with  medical  exijcrts  that  architects  can  expect  to  arrive  at  a 
satisfactory  solution  of  this  question,  and  find  the  most  suitable  means  of 
making  our  school  buildings  healthy  and  really  efficient ;  school-masters 
may  also  be  consulted  with  advantage.  It  is  singular  that  schools  are 
designed  and  erected  from  stereotyped  rules  without  even  consulting 
masters  in  tiny  wa}',  as  so  often  special  requirements,  peculiar  to  the 
locality,  may  be  entirely  overlooked. 

The  experiments  recently  made  in  Germany  to  provide  open-air  schools 
for  teaching  physically  unfit  children,  and  those  who  are  backward  (not 
on  account  of  defective  intelligence),  point  to  the  necessity  of  supplying 
the  children  with  as  much  fresh  air  as  possible  during  teaching  hours. 
As  yet,  however,  the  difficulty  of  successfully  coping  with  the  require- 
ments during  winter  when  the  snow  is  on  the  ground  has  not  been  fully 
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overcome,  but  the  gootl  results  show  tliat  it  is  not  necessary,  even  in  a 
climate  like  ours,  to  bottle  up  children  in  classrooms,  whose  air  is  vitiated, 
to  secure  efficient  tuition.  The  reason  for  this  is  that  we  treat  fresh  air  as 
an  unwelcome  guest  in  our  homes,  and  avoid  the  least  draught  as  likely  to 
bring  us  all  the  ills  that  flesh  is  heir  to. 

To-day  hundreds  of  new  schools  are  being  erected  in  various  parts  of 
the  country,  many  of  them  probably  with  no  real  ventilation  at  all,  and  in 
these  buildings  our  children  will  have  to  labour  under  most  unhealthy 
conditions.  May  I  urge  for  a  more  natural  environment.  What  we  want 
in  our  classrooms  is  more  fresh  air ;  nothing  can  equal  it,  and  there  is 
plenty  of  it  to  be  had. 

[This  Discussion  applies  also  to  the  paper  bi/  iSlR.  P ugh- Jones,  p.  501.'] 

Me.  .J.  0sB0E>-E  SiiiTH  (Westminster)  said  he  heartily  welcomed  the  papers 
as  indications  of  the  thought  and  attention  now  being  given  to  subjects  which 
have  in  the  past  been  more  or  less  neglected.  Bearing  in  mind  the  difficulties  in 
the  way  of  securing  healthful  surroundings  and  occupations  for  young  children 
in  large  towns  and  cities,  it  becomes  increasingly  important  that  tiie  time  they 
•are  inside  the  school  buildings  should  be  passed  under  the  best  possible  sanitary 
conditions,  and  every  precaution  taken  to  secure  a  healthful  environment. 

To  obtain  that  effectively,  it  was  necessary  the  teachers  should  have  some 
knowledge  of  sanitation  and  of  the  physical  necessities  of  vigorous  childhood,  as 
well  as  of  the  ailments  of  children. 

Mr.  Kirkby  had  referred  to  some  elementary  schools  being  built  in  Stafford- 
shire ;  these  were  a  step  in  the  right  direction,  because,  being  designed  upon  the  plan 
of  a  hospital  for  infectious  diseases,  ample  provision  was  made  for  perflation  of 
air  in  both  summer  and  winter,  and  special  attention  was  given  to  warm  the  in- 
coming air  thoroughly.  In  those  schools  the  hall  was  a  separate  building  for  the 
joint  use  of  bo3's,  girls,  and  infants  :  it  was  warmed  and  ventilated  in  a  similar 
manner  to  the  class-rooms.  Economy  was  claimed  for  that  scheme  with  its 
single  hall  instead  of  three,  and  it  would  be  interesting  as  an  experiment  even  if 
the  joint  use  of  the  ball  should  not  prove  to  be  quite  satisfactory  in  the  future. 

The  real  difficulty  in  ordinary  elementary  schools,  especially  those  with 
central  halls,  is  to  obtain  adequate  perflation ;  the  teachers  cannot  secure  it  in 
winter  with  the  means  at  their  disposal  without  running  the  risk  of  danger  to 
the  children  and  to  themselves.  The  incoming  air  in  most  elementary  schools 
is  not  adequately  warmed,  and  in  many  no  provision  whatever  is  made  for 
warming  the  incoming  air ;  it  usually  enters  onhj  through  vertical  shafts  or  fan- 
lights near  the  ceiling,  and  no  air  comes  in  at  all  when  those  are  closed  in  very 
cold  weather.  He  \\as  not  concerned  to  defend  the  central  hall  plan,  but  he  was 
sure  that  if  suitable  means  were  adopted  to  obtain  perflation  and  the  generous 
admission  of  warmed  air,  the  interior  of  schools  built  upon  that  plan  could  be 
made  healthy  and  comfortable. 
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Me.  E.  T.  Salndees  (Barnstaple)  said  he  noticed  that  Mr.  Pugh-Jones  ad- 
vocated the  use  of  separate  pede.-^tal  closets  in  preference  to  trough  closets. 
He  rather  disagreed  with  this,  especially  where  infants  were  concerned. 

With  a  good  type  of  trough  closet,  such  as  was  manufactured  by  the  well 
known  makers,  all  risks  of  nuisances  might  be  avoided,  by  good  flushes  at  short 
intervals,  but  the  separate  pedestal  closets  gave  many  opportunities  for  undesir- 
able conditions  arising  owing  to  children,  either  negligently  or  forgetfully, 
omitting  to  flush.  He  would  value  further  information  from  Mr.  Pugh-Jones 
on  the  following  points  : — 

1.  Did  he  prefer  the  central-hall  plan  to  the  corridor  system  ? 

2.  Did  he  pave  playgrounds  with  an  impervious  surface,  or  leave  them  simply 
gravelled  ? 

3.  Did  he  cover  in  any  portion  of  the  playground  for  pro\ision  in  ease  of 
wet  weather  ? 

4.  Had  he  found  it  desirable  to  have  folding  partitions  made  by  firms  who 
made  that  work  a  speciality,  or  did  he  intrust  this  work  to  local  labour.  ? 

5.  In  warming  by  the  hot-water  low-pressure  sj'stein,  did  he  advocate  the 
one- pipe  or  two-pipe  plan  ? 

Mr.  J.  Philip  Jones  (Holywell)  said  that  up  to  a  recent  date  the  success 
of  elementary  schools  depended  almost  entirely  on  the  pupils  passing  certain  ex- 
aminations, but  things  had  changed,  and  examinations  in  some  measure  were 
disregarded,  almost  everything  depending  on  attendance,  with  the  result  that 
the  whole  power  of  education  committees  was  brought  to  improve  the  attendance 
of  schools,  and  this  had  been  accomplished  to  a  remarkable  e.\tent,  and  in  many 
cases  the  attendance  reached  from  85  to  90  per  cent.  It  had  also  been  ascer- 
tained that  children  iu  rural  districts  had  to  walk  on  an  average  over  half  a  mile 
to  school,  and  children  must  often  arrive  at  school  with  their  outer  garments 
wet.  These  wet  garments  were  piled  together  as  a  rule,  and  the  children,  after 
being  in  a  warm  and  comfortable  .'school  for  three  hours,  put  on  these  wet  clothes 
and  caps,  and  ])robably  were  in  them  for  half  an  hour  or  more.  Could  they 
conceive  of  anything  more  dangerous  to  children's  health?  Jnasmuch  as  the 
authorities  compelled  attendance,  irrespective  of  weather,  it  was  only  right  tiiat 
such  proper  means  should  be  provided  for  the  drying  of  children's  clothes  in 
elementary  schools  as  was  done  in  secondary  schools.  This  could  be  done  by 
an  enlarged  cloakroom,  witii  heating  arrangements  which  could  lie  atten<led  to 
(involving  but  a  trifling  expense)  by  the  school  caretaker. 

Me.  Pre; II -.Tones,  in  rejily,  agreed  tiiat  teachers  should  he  more  thoroughly 
trained  in  the  principles  of  ventilation  :  \inless  the  teachers  had  some  knowledge 
of  ventilation  it  would  he  dillicult,  if  not  impossible,  to  properly  ventilate  tbc 
rooms  ;  and  also  that  cloakrooms  should  be  thoroughly  ventilated  us  well  as 
heated,  particularly  for  girls  and  infants,  as  they  invariably  left  more  clothes  in 
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the  cloakroom  than  boy;-.  The  new  cloakrooms  in  [his  di\ision,  as  well  as  in  his 
colleague's,  were  made  airy,  and  well  heated  when  an  apparatus  was  provided. 

He  thought  the  central  hall  system  with  at  least  one  side  open  worked  very 
well,  and  up  to  the  present  appears  to  be  the  best  for  this  country.  A  very 
large  number  of  new  schools,  and  extensions  to  existing  schools,  had  been  carried 
out  by  him  during  the  last  few  years ;  in  no  case  bad  the  teachers  or  inspectors 
complained  of  the  ventilation  ;  a  very  large  portion  of  the  windows,  top  ::nd 
bottom,  were  made  to  open,  and  the  fittings  provided  were  easy  to  control. 

He  found  the  natural  system  of  ventilation,  when  properly  applied,  worked 
most  satisfactorily,  while  in  many  cases  he  found  tl.e  mechanical  systems  a 
failure. 

He  had  inspected  the  silk  flap  system  mentioned  under  beading  (c)  in  the 
paper,  and  was  of  opinion  that  it  was  a  failure.  At  the  time  inspected,  though 
quite  new,  a  number  of  the  little  flaps  had  been  turned  up  in  order  to  allov\'  any 
air  to  pass,  and  the  ducts  from  several  rooms  were  connected  to  the  central 
turret,  a  system  condemned  by  the  author  in  another  part  of  his  paper.  Even 
the  practical  system  of  ventilation,  like  everything  else,  required  some  attention, 
and  when  the  teachers  were  capable  of  giving  this,  after  the  architects  had  supplied 
the  proper  means,  he  thought  there  would  be  very  little  room  for  complaint. 

As  to  water-closets,  a  large  number  of  all  kinds  were  in  his  division.  He 
thought  that  the  best  and  most  economical  were  the  separate  cisterns  and  pull 
for  each  closet ;  with  the  automatic  system  a  large  amount  of  water  was  often 
wasted  and  the  closets  were  very  foul  during  some  portions  of  the  day ;  if  the 
trap  got  choked,  as  it  often  did,  the  whole  range  of  closets  was  useless. 

Me.  E.  G.  Kiekbt  (Cardiff)  said  that  he  could  not  agree  with  Mr.  Smith's 
contention  that  to  put  hopper  windows  into  schools  of  the  central  hall  type 
would  make  their  ventilation  efficient.  He  could  take  Mr.  Smith  to  schools  of 
the  central  hall  type  where  these  hoppers  had  been  introduced,  and  where  the 
ventilation  was  very  deficient ;  the  teachers  having  also  complained  of  the 
stuffiness  of  the  rooms.  He  said  it  was  entirely  a  question  of  planning,  and  not 
so  much  putting  certain  apphances,  whether  hopper  or  other  windows  or  roof 
ventilators,  into  the  building. 

The  central  hall  type  of  plan  was  very  far  short  of  being  ideal  or  suitable 
for  schools,  particularly  from  a  ventilation  point  of  view,  and  it  was  surprising 
that  it  had  been  so  universally  adopted  before  its  efficiency  had  been  proved. 

A  radical  change  in  school  planning  was  necessar}-,  in  order  to  make  the 
schools  fit  for  the  children  to  work  in. 

Me.  AV.  D.  Scott-Moxceieff  also  took  part  in  the  discussion. 
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LIGHTING    OF    SCHOOL    BUILDINGS. 

By     Gr.     TOPHilLM     FORREST,     ]M.S.A., 

Architect  to  the  Northumberland  Education   Coniniittee. 

(lIEMREK.) 


AS  medical  opinion  is  practically  unanimous  that  short  sight  is  greatly 
±\.  aggravated  by  working  in  badly-lighted  rooms,  I  offer  this  short  paper 
for  the  purpose  of  discussing  this  important  ])hase  of  scliool  hygiene. 

Dr.  Kerr,  in  a  paper  recently  read  on  the  medical  inspection  of  school 
children,  made  the  following  remai'ks  : — 

"  Another  subject  taking  an  important  place  in  the  public  mind,  so 
important,  indeed,  that  local  education  authorities  frequently  consider  it  an 
isolated  matter,  is  the  vision  of  school  children.  Ten  per  cent,  of  school 
children  in  large  towns  have  bad  \ision ;  the  percentage  is  lower  in  country 
districts.  A  considerable  part  of  tliis  is  due  to  various  catarrhal  conditions 
and  is  eminently  jireventablt',  but  a  good  deal  is  also  due  to  nervous  strain. 
The  subject  has  l)een  fairly  well  understood  for  thirty  or  forty  years  past, 
but  still  it  is  supposed  that  spectacles  are  the  remedy  for  each  child.  Very 
few  children  really  require  glasses  or  ought  to  need  them :  the  things 
wanted  are  uvll-lir/JUed  school  bxdldin<js,  clean  windows,  suitable  furniture, 
and  suitable  desks."" 

With  reference  to  Dr.  Kerr's  remarks,  two  statements  are  indisputable 

1.  A  large  ])ercentage  of  the  children  in  our  schools  have  defective 

eyesight. 

2.  The  cause  has  been  traced  in  part  to  the  schools. 

These  facts  should  be  sufficient  to  create  amongst  school  architects 
a  keener  .sense  of  their  responsibility  in  regard  to  the  eyesight  of  school 
children. 

It  is  my  intention  to  touch  upon  the  principles  involved  in  lighting 
applied  to  a  new  building,  antl  more  especially  to  discuss  the  architect's 
part  in  the  remodelling  of  old  buildings,  and  to  lay  before  you  some 
suggestions  as  to  the  best  classroom  windows  which  may,  perhaps,  afford  a 
field  for  discussion. 

A  combination  of  three  recjuiremcnts  is  necessary  for  the  proper  and 
efficient  lighting  of  a  school :  (i)  the  selection  of  the  site,  (ii)  the  requisites 
of  the  architecture  and  e(|uipnient,  and  (iii)  the  teacher's  duty.  With 
reference  to  the  last,  it  is  important  that  the  teacher  bear  in  mind  that 
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he  has  an  interest  and  responsibility  in  connection  witli  eacli  of  the  snlj- 
divisions.  He  may  have  no  hand  in  the  choice  of  the  site  or  in  the 
planning  of  the  building,  but,  unless  he  knows  the  principles  involved,  he 
is  almost  certain  to  violate  seriously  the  re(|uirements  of  school  hygiene  as 
applied  to  the  lighting  of  classrooms, 

The  Selection  of  the  Site. 

The  value  of  high  ground  for  the  school  site  is  inestimable ;  it  insures 
good  drainage,  and  more  light  by  reducing  the  height  of  the  obstructions 
and  giving  a  freer  plav  to  the  sunlight,  the  influence  of  which  secures 
immunity  from  dampness.  The  building  should  be  placed  so  that  it  is 
possible  for  each  child  to  see  the  sky  from  his  desk.  The  control  of  trees 
should  be  secured  with  the  purchase  of  the  site.  If  they  do  not  interfere 
with  the  lighting  of  the  building,  well  and  good ;  but  this  point  should  be 
carefully  considered  when  inspecting  suitable  ground.  The  question  how 
to  secure  sunlight  for  all  the  i-ooms  during  some  part  of  the  day  has  led  to 
considerable  discussion  as  to  the  best  direction  for  a  building  to  face. 
Buildings  should  not  be  placed  so  as  to  coincide  with  the  points  of  the 
compass,  otherwise  the  north-side  rooms,  if  lighted  on  one  side  only,  are 
cut  off  from  the  sun,  while  south  rooms  may  get  too  warm  in  hot  weather. 
To  avoid  this  the  building  should  face  the  middle  points  of  the  compass. 
By  this  arrangement  each  side  receives  the  sun  at  some  time  during  the 
day.  A  frontage  of  this  sort  makes  south-east  rooms  most  desirable, 
south-west  next,  then  the  north-east ;  and  the  north-west  is  least  to  be 
desired,  as  the  effects  of  the  sun  are  only  felt  after  the  children  have  gone 
for  the  day.  These  distinctions,  however,  must  not  be  carried  to  an 
unnecessarily  fine  point ;  but  when  such  a  site  can  be  obtained  as  readily 
as  another,  it  should  be  given  the  preference. 

If  a  building  is  so  planned  that  it  is  impossible  to  secure  the  sun  for 
each  room,  the  deficiency  should  be  made  up  by  increased  heating  and 
ventilation.  Having  determined  the  character  of  the  building,  be  careful 
to  put  the  light  in  the  rooms  used  for  school  work.  This,  of  course,  is  the 
mandate  of  common  sense,  but  how  many  times  do  we  see  that  these  con- 
siderations are  not  always  regarded,  e.g.,  assembly  halls  put  on  the  south 
side,  teachers  rooms  monopolise  windows  which  should  go  to  light  class- 
rooms, and  staircases  are  often  to  be  found  on  the  side  of  the  building 
having  the  best  light. 

Amount  of  Window  Space. 
The  relation  of  window  space  to  floor  space  should  be  at  least  one  to 
six  ;  this  ought  to  give  the  minimum  of  defective  evesight.     Knowing  the 
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amount  of  window  space  required  as  compared  with  the  floor  space,  the 
next  problem  concerns  the  location  of  the  light.  Here  two  considerations 
are  involved :  (i)  the  full  light  must  shine  on  the  children's  work,  (ii)  the 
light  must  not  be  faced  by  pupils  or  teachers. 

The  conditions  are  fulfilled  by  adequate  lighting  from  the  left,  and  it 
must  be  borne  in  mind  that  the  light  from  the  highest  part  of  the  room  is 
by  far  the  most  valuable.  That  which  comes  through  the  lowest  panes 
goes  to  the  floor.  No  shadows  are  cast  by  left-hand  lighting.  Light 
from  behind,  however,  casts  shadows  on  the  books  from  the  head  and 
body  of  the  pupil.  Light  from  the  Nght  is  obstructed  by  the  pupil's 
hand,  and  there  should  be  no  light  facing  the  pupil.  For  reading  purposes 
front  lighting  is  exceedingly  bad,  as  the  light  is  thrown  on  the  binding  of 
the  book  instead  of  the  page.  Of  all  possible  combinations  of  bilateral 
lighting,  that  with  windows  on  the  left  and  right  is  much  to  be  preferred. 
This  form  of  lighting  is  very  often  seen  in  small  country  schools ;  only 
care  should  be  taken  that  the  lighting  from  the  right  hand  should  be 
shaded,  leaving  the  chief  source  of  illumination  from  the  left.  Light 
from  the  left  and  rear  is  jiarticularly  trying  to  the  teacher,  although  from 
the  pupil's  standpoint  alone  the  left  and  rear  lighting  is  usually  better 
than  riglit  and  left ;  for,  as  a  matter  of  fai-t,  the  children  furthest  away 
from  the  windows  on  the  left  get  from  that  direction  not  only  the  light 
from  windows  on  that  side,  but  even  the  light  from  most  of  the  rear 
windows  comes  to  them  from  the  left. 

In  furnishing  a  classroom  seats  should  never  be  placed  close  to  the 
windows ;  the  last  desk  nearest  the  wall  facing  the  teacher  should  always 
be  in  a  line  with  the  side  of  the  window  opening,  and  not  lie  placed  in  the 
shadow  of  the  wall. 

Width  and  Stklctike  of  Windows. 
So  many  varieties  of  classroom  windows  are  in  vogue,  both  as  regards 
ilesign  and  construction  and  having  regard  to  the  ventilation  of  the  class- 
room, that  it  will  be  sutHcient  here  to  outline  a  few  of  the  main  principles 
which  determine  their  use.  It  is  well  to  remember,  when  designing 
windows,  that  the  light  should  enter  the  room  as  a  unit,  so  that  there  will 
be  no  distinguishing  cross  lights,  no  distinctly  outlined  shadows,  and  one 
light  will  shade  into  another  without  any  visible  lines;  in  other  words, 
there  should  be  no  broad  piers  or  muUions  between  the  daylight  openings. 
On  that  account  I  am  not  an  advocate  of  planning  classrooms  having  only 
two  windows,  as  this  necessitates  a  considerable  width  of  wall  surface 
between  them.     I  am  of  opinion  that  the  best  and  most  suitable  form  of 
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classroom  window  fur  an  ordinary  sized  room  (to  accommodate,  say,  50  or 
60  children)  is  a  three-light  one,  but  it  is  hardly  possible  to  construct 
brick  piers  of  sufficient  strength  in  a  building  of  any  height  that  will  not 
interfere  considerably  with  the  light. 

Eighteen  inches  seems  to  be  the  minimum  width  usually  adopted,  but 
as  this  width  throws  a  shadow  on  the  desks  nearest  the  window,  cast-iron 
mullions,  I  believe,  are  now  used  (although  I  have  not  seen  any).  These 
are  cast  with  heavy  webs  and  with  the  window  frame  bolted  directly  to 
them.  In  this  way  it  is  possible  to  put  the  windows  sufficiently  close,  and 
at  the  same  time  provide  sufficient  strength.  When  brick  piers  are  used, 
these  should  always  be  bevelled  on  the  inside. 

The  Ceilijtg  axd  Side  Walls. 

The  plastering  should  diffuse  the  light.  It  should  therefore  be  tinted 
some  very  light  colour,  almost  white.  Blinds  are  essential  when  a  room 
is  exposed  to  the  sunlight,  but  these  should  never  be  made  of  heavy  or 
dark  maten'al.  Dark  blinds  will  ruin  the  whole  system  of  lighting.  A 
light  sage  is  a  very  satisfactory  colour,  or  cream. 

AVhen  the  style  of  window  will  permit,  two  blind  rollers  should  be  hung 
at  the  centre  of  the  windows,  each  fitted  with  blinds,  one  being  pulled  up 
and  one  down,  so  as  to  screen  the  whole  window. 

In  furnishing  a  classroom  special  care  should  be  paid  to  securing 
school  desks  of  practical  construction.  The  eyesight  of  the  pupils  may 
be  seriously  impaired  if  the  desks  are  made  too  high  or  too  low,  and  the 
advantage  of  having  a  good  building  may  be  counterbalanced  by  this 
mistake. 

Some  little  time  ago  the  writer  was  called  to  report  very  fully  upon 
the  question  of  adjustable  desks  for  secondary  schools,  and  some  valuable 
statistics  were  volunteered  by  various  principals,  who  all  agreed  as  to 
the  necessity  for  grading  the  heights  of  the  desks  in  a  classroom  to 
suit  the  pupils.  In  a  classroom  of  a  secondary  school  three  sizes  are 
commonly  met  with,  and  in  my  opinion  some  such  system  would  be 
advantageously  applied  in  the  furnishing  of  our  elementary  schools.  The 
failure  to  adjust  the  desks  to  suit  short-waisted  children  is  a  neglect  of 
duty  to  care  for  the  eyesight. 

The  architect's  part  in  the  remodelling  of  old  buildings  is  an  im- 
portant one.  A  judicious  application  of  the  following  questions  might  do 
good : — 

(i)  Are  all  obstructions,  such  as  buildings,  trees,  etc.,  cleared  so  that 
the  children  will  not  be  dejirived  of  seeing  the  sky  ? 
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(ii)  Is  light  put  where  it  is  wanted  I 

(iii)  Is  the  ratio  of  window  glass  to  floor  surface  one  in  six  ? 
(iv)  Are  the  windows  on  the  left  side,  or  in  such  combinations  tliat  the 
children  will  not  be  compelled  to  face  the  light  ? 

(v)  Are  the  tops  of  the  windows  more  than  six  inches  from  the  ceiling? 
(vi )  Have  all  large  piers  between  the  windows  been  done  away  with  ? 

LlGBT    FROM    THE    WRt)XG    DIRECTION. 

This  defect  can  be  easily  overcome  by  an  adjustment  of  the  desks ; 
left  and  front  light  can  be  easily  changed  to  left  and  rear.  Right  and 
front  light  can  Ije  changed  to  left  and  rear,  and  so  on. 

The  Teachers  Duty. 
It  has  been  stated  that  the  most  pei-fect  architectural  plans  will  not 
make  the  children  immune  from  defective  vision  without  a  more  decided 
co-operation  on  the  part  of  the  teacher.  Some  teachers  do  not  co-operate 
with  the  architect  in  his  scheme  for  the  lighting  of  the  rooms.  This 
is  often  shown  in  a  careless  and  ignorant  manipulation  of  the  blinds, 
especially  in  the  cutting  off  of  high  light,  or  in  a  failure  to  attend  to  the 
vars-injr  conditions  of  sun  and  cloud. 
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TESTING    OF    DOMESTIC    DRAINAGE. 

By     :Major    J.     J.     GALLOWAY,     H.E. 


IT  is  incontestable  that  tlie  condition  of  domestic  drainage  affects  the 
health  of  the  community  very  directly,  and  yet  it  is  very  difficult  to 
ensure  its  satisfactory  state,  even  with  modern  precautions  and  inspection 
during  construction,  as  drains,  when  once  covered  up,  are  so  inaccessible 
and  they  are  constructed  of  such  comparatively  fragile  materials. 

As  during  my  military  service  barrack  works  and  repairs  have  fallen 
to  my  lot  to  a  greater  extent  than  more  purely  military  duties,  I  have  from 
time  to  time  uncovered  the  drains  of  many  bari-acks,  finding  every  defect 
referred  to  in  text  books  and  a  few  others  besides. 

I  have  not  had  many  opportunities  of  inspecting  domestic  systems  in 
civil  buildings,  but  those  few  I  have  seen  were  below  the  standard  obtain- 
ing in  barracks. 

For  a  good  many  years  past  every  new  or  re-laid  drain  in  barracks  has 
been  tested  by  water  in  the  presence  of  an  engineer  officer  and  a  medical 
officer,  who  both  sign  a  certificate  as  to  its  soundness,  this  certificate 
being  guarded  for  reference.  In  some  military  commands  the  principal 
medical  officer  insists  on  the  inspection  being  made  by  a  medical  officer 
possessing  the  D.P.H.  The  smoke  test  is  prescribed  if  water  test  is 
impossible.  Personally  I  always  test  underground  pipes  up  to  ground 
level  by  water  before  the  soil  and  ventilating  pipes  are  fixed,  testing  these 
later  by  smoke ;  though  as  a  rule  1  have  considered  an  inspection  of  these 
sufficient  in  the  first  instance,  and  have  found  medical  officers  agree  with 
me.  An  instance  which  I  came  across  about  seven  years  ago  makes  me 
doubt  whether  this  omission  is  desirable.  My  private  opinion  is  that  it  is 
all  right  if  full  weight  pipes  are  used. 

In  practice  very  considerable  divergence  of  opinion  exists  as  to  the 
standard  of  soundness  that  should  be  insisted  on  in  new  work.  At  a 
station  abroad  where  I  did  a  good  deal  of  drainage  reconstruction  the 
sanitary  officer  would  not  sign  the  certificate  unless  the  fall  in  water  level 
in  the  manhole  at  the  head  of  the  length  under  test  was  inap]ireciable 
during  the  time  taken  in  flanching  the  pipe  (already  laid  on  concrete) 
with  concrete  and  in  filling  in  and  ramming.  The  manual  lays  down 
that  a  certain  amount  of  absorption,  soakage,  and  sweating  of  joints  is 
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unavoidable.  Fortunately  at  this  station  1  had  a  labourer  in  my  employ 
who  had  acquii-ed  such  skill  in  manipulating  the  cement  in  the  joint  that 
he  could  unerringly  attain  this  difficult  standartl. 

In  civil  practice  a  severe  smoke  test  is  in  many  cases  considered  suffi- 
cient for  new  drainage.  It  is  excellent  for  discovering  direct  escapes  of 
cases  from  the  drains  to  the  house,  the  most  dangerous  defect,  but  in  the 
case  of  undergiouud  stoneware  pipes,  even  if  applied  before  filling  in,  it 
ma\'  fail  to  detect  defects  which  may  develop  into  leaks  beyond  the  extent 
which  may  safely  be  permitted. 

The  tests  of  drains  are  designed  to  prove  the  absence  of  two  dangers, 
the  escape  of  foul  gases  into  the  air  surrounding  and  in  our  houses,  and 
the  escape  of  foul  liquids  into  the  soil  near  the  foundations  of  the  houses. 
The  former  is  realised  by  the  lay  public,  and  is  well  revealed  by  the 
smoke  test.  In  the  absence  of  means  of  access  to  the  drains  the  water 
test  cannot  be  applied,  and  though  the  danger  of  leakage  into  the  soil  is 
not  overlooked,  the  danger  is  not  fully  realised  in  the  absence  of  evidence 
of  its  existence. 

My  barrack  experience  convinces  me  that  stoneware  pipes  close  to 
buildings  rarely  remain  satisfactory  for  long,  and  therefore  that  they  should 
only  be  provided  when  they  can  be  periodically  tested  from  manhole  to 
manhole.  A  stray  leak  into  soil  may  do  no  harm,  even  in  a  congested 
district,  but  if  they  are  numerous  the  effect  is  more  or  less  cumulative. 
My  barrack  experience  leads  me  to  believe  that  leaks  are  more  frsquent 
than  is  generally  believed. 

Stoneware  pipes,  and  those  of  kindred  materials,  are  liable  to  many 
accidents  when  laid  underground.  They  are  easily  broken  bj'  subsidence 
of  the  ground,  especially  if  laid  without  concrete  bed  or  flaunching, 
and  they  may  be  crushed  by  heavy  traffic.  But  the  most  probable  injury 
(at  least,  in  my  experience)  is  that  of  damage  by  workmen  excavating  the 
ground  after  tlie  drains  are  laid.  When  manholes  are  scarce  Y  junc- 
tions are  ))lentiful,  and  in  spite  of  the  abiuulant  variety  of  different 
degrees  of  bends  stocked  by  dealers,  Hanges  are  split  by  the  use  of  pipes 
of  unsuitable  curvature.  In  the  drainage  of  cavalry  barracks,  which  I 
uncovered  almost  throughout  within  three  or  four  years  of  its  being  laid, 
not  a  single  Y  junction  was  uncovered  which  was  not  split  in  this  way. 
Clay  joints,  no  joints,  and  half  joints  manage  to  creep  in  unless  superin- 
tendence is  very  reliable.  These  are  detected  at  once  by  the  water  test, 
but  may  stand  the  smoke  test. 

As  regards  iron  soil  pipes,  I  have  never  come  across  a  defect  in  ina- 
teiial  or  jointing  in  the  case  of  hea\y  pipes  weighing  (iO  lbs.  to  the  6-ft. 
length  of  4-in.  pipe,  with  lead  joints  run  and  caulked.     The  W.D.  manual 
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lavs  down  that  soil  pipes  must  be  of  this  weialit,  but  prescribes  medium 
pipes  of  48  lbs.  to  the  6-ft.  length  for  ventilating  pipes  above  the  w.c. 
trap.  Caulking  a  lead  joint  in  a  48-lb.  pipe  is  liable  to  split  it,  and  red 
lead  joints  are  generally  used,  though  a  joint  of  rust  cement  is  suggested 
as  an  alternative.  I  found  abroad  that  a  hot  sun  dried  up  a  red-lead  joint 
in  very  few  months,  and  after  a  bad  case  of  this  proposed  to  use  rust 
cement,  but  before  the  next  work  some  cases  of  48-lb.  pipes  split  by  the 
heat  of  the  sun  were  discovered ;  so  that  at  that  station  I  ever  afterwards 
used  60-lb.  pipes  with  lead  joints  for  the  full  length  of  a  ventilating  soil 
pipe.  I  have  been  informed  within  the  last  few  days  that  the  London 
County  Council  now  prescribe  a  54-lb.  pipe  for  ventilating  purposes  whicli 
safely  admits  a  caulked  lead  joint.  This  is  so  near  the  GO  lbs.  that  then- 
is  little  use  in  having  a  separate  section,  especially  for  places  abroad  where 
the  multiplication  of  patterns  of  stores  is  a  thing  to  be  avoided. 

Three  cases  which  I  have  observed  illustrate  the  comparative  effects  of 
leakage  under  different  circumstances. 

In  the  first  case  the  barracks  had  a  bad  sanitary  reputation,  cases  of 
enteric,  diphtheria,  and  diphtheritic  sore  throat  being  fairly  common,  to 
judge  from  a  spot  map  in  my  office.  The  drains,  when  uncovered,  proved 
to  be  of  very  ancient  type,  the  mains  being  square  brick  laid  in  bad  mortar, 
and  the  more  modern  branches  of  4-inch  pipes  fairly  riddled  with  pick- 
holes.  The  buildings  were  of  old  type,  and  very  few  had  internal  sanitary 
conveniences  of  any  description.  Only  the  staff  officers'  quarters  had 
w.c.s  in  the  house;  the  married  soldiers'  quarters  had  no  sinks ;  all  latrines, 
cook-houses,  and  other  buildings  with  connections  to  carry  off  waste  were 
apart  from  dwelling-houses.  While  I  vvas  at  the  station  all  the  cases  of 
illness  wei-e  in  the  houses  provided  with  w.c.s,  and,  as  the  internal  fittings 
were  sound,  the  cause  must  have  been  in  the  leakage  of  gases  and  liquids 
from  the  riddled  earthenware  soil  pipes.  All  pipes  were  surrounded  by  a 
layer  of  blackened  soil,  the  black  of  decomposed  fajcal  matter.  The  soil 
was  heavy,  but  not  impervious,  and  allowed  soakage,  though  possessing  no 
oxydising  power.  The  raost  extraordinary  discovery  made  was  the  course 
of  the  drainage  from  the  officers'  quarters.  A  square  brick  drain  ran  tiie 
length  of  the  buildings,  with  4-in.  pipe  connections  to  the  houses.  The 
fall  was  very  flat,  I  should  say  from  recollection  not  steeper  than  1  in  200, 
and  at  the  end  the  drain  ran  into  a  square  catchpit,  which  was  connected  with 
a  9-in.  drain  which  ran  back  underneath  the  brick  drain,  but  at  a  steeper 
slope;  another  catchpit  took  the  sewage,  which  then  entered  a  12-in.  pipe 
drain  running  at  a  lower  level  than  and  parallel  to  the  other  two  and  the 
same  direction  as  the  first.  This  pipe  dipped  with  an  increasing  slope. 
When  we  reached  about  12  ft.  below  the  surface  and  the  pipe  was  dipping 


52-4  Testing  of  Domestic  Drainage. 

at  about  45°,  I  asked  for  further  instructions.  The  outfall  was  never 
found,  the  town  did  not  know  of  it,  and  rather  than  continue  a  hopeless 
task  the  barracks  were  vacated,  and  I  believe  are  empty  to  this  day. 

The  second  case  was  in  the  same  town,  and  though  the  di-ains  were 
almost  as  defective  the  healtli  of  the  troops  was  irood.     There  were  some 
squai-e  brick  drains  here,  but  they  had  been  abandoned  at  an  eai-lier  period, 
though  not  removed.     The  drains  in  use  were  pipes  of  large  size,  not  less 
tlian  12-in.  diameter,  with  open  butt  joints.     There  were  no  bends  used, 
change  of  direction  being  made  by  leaving  the  pipes  open  at  the  outside 
of  the  curve.     There  was  no  blackening  round  the  pipes,  in  spite  of  the 
ample  opportunities  of  escajie,  and  I  connect  this  absence  with  the  general 
good  healtli  of  the  inhabitants.    The  clay  was  impervious  to  -water,  and  pre- 
vented the  escape  of  sewage  matter.    These  cases  occurred  in  18i)5  or  1896. 
In  the  third  case,  which  occurred  in  lilOo,  the  health  of  the  troops  was 
excellent.      The  drains  had  been  completely  relaid  less  than  four  years 
jireviously  xuider  the  direction  of  a   specially  appointed   clerk  of  works. 
I  was  unaware  of  this  fact,  and  when  it  was  one  day  reported  to  me 
that  a  kitchen  was  overrun  with  rats,  knowing  tlie  barracks  to  be  old 
I  suspected   the   drains  and  proceeded  to  test.      A  complete  system  of 
manholes  was  found,  but  on  ajiplying  the  water  test  the  water  ran  away 
as  fast  as  it  was  poured  in.    The  whole  of  the  drainage  in  the  barracks  was 
found  to  be  defective,  and  had  to  be  relaid  after  four  years  at  a  cost  of 
several  hundred  pounds.    When  the  drains  were  relaid  one  thing  was  done 
thoroughly,  and  that  was  the  removal  of  the  polluted  soil.     The  records  of 
tests  could  never  be  found,  and  one  can  only  surmise  that  the  officers  who 
sliould  have  made  the  tests  were  too  busy  owing  to  increased  duties  con- 
sequent on  reduced  personnel  during  the  war,  and  the  highly  paid  and 
trusted  clerk  of  works  cannot  have  made  more  than  a  perfunctory  inspec- 
tion of  the  work.     Testing  cannot  have  been  done  at  all,  as  many  joints 
liad  no  trace  of  cement.     The  soil  was  a  light  gravel,   and   though  the 
leakage  had  been  enormous,  there  was  a  complete  absence  of  blackening  of 
soil.     It  is  to  this  I  attribute  the  good  health  of  the  troops.     The  soil  had 
great  oxidising  jrower  which  might  have  ctmtinued  for  a  few  yeai-s  longer, 
l)ut  in  the  end  tiie  condition  of  the  first  case  would  be  reached. 

It  is  a  subject  of  biological  research  as  to  what  (piantity  of  leakage 
soil  can  be  dealt  with,  keeping  in  view  the  fact  that  it  has  no  chance  of 
aeration.  From  this  could  be  worked  out  the  permissible  drop  in  level  in 
a  manhole  in  a  gixen  time. 

[7/(6  Proccedinri^  of  (he  Coixjrfss  will  be  rimtinued  on  p<i(je  o2/>J] 
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CARDIFF  is  the  metropolitan  city  of  a  country  whose  hospitality  is  on 
all  occasions  proverbial,  and  it  would  ill  accord  with  our  past  history 
if  I  failed  not  only  to  greet  you  warmly,  but  also  to  recognise  that  those 
before  me  are  responsible  in  quite  a  serious  degi'ee  for  the  sanitation  and 
general  physical  well-being  of  the  great  mass  of  people  in  the  land. 

If  we  are  as  a  nation  to  achieve  even  a  modicum  of  success  in  the 
administration  of  all  those  concerns  which  vitally  affect  the  people's  health, 
it  is  almost  redundant  to  add  that  the  administrators  must  themselves  be 
enlightened  individuals  with  high  ideals,  progressive  intuition,  and  a  sound 
sense  of  the  grave  responsibility  resting  upon  their  shoulders. 

Municipalities  may  be  prepared  to  furnish  lavishly  the  funds  necessary 
for  continuous  advancement,  and  local  conditions  may  be  altogether 
favourable,  but  if  those  in  authority  are  ignorant  of  the  march  of  progress 
expenditure  will  have  been  incurred  in  vain. 

The  assembly  of  this  Conference  and  the  fact  that  it  is  so  largely 
representative,  demonstrate  that  there  is  a  keen  desire  to  live  and  learn,  to 
profit  by  experience,  to  gather  the  quintessence  of  wisdom  from  the  papers 
read  and  speeches  made  upon  them  :  all  this  I  say  is  undeniable  evidence 
that  the  responsible  authorities  are  alive  to  the  great  trust  reposed  in 
them. 

It  is,  I  am  convinced,  primarily  because  you  are  desirous  of  making 
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the  environment  of  the  masses  more  generally  satisfactory  than  it  has  ever 
been  before,  that  you  are  visiting  the  city,  and  Cardiff  welcomes  you  most 
heartily  and  wishes  you  God-speed  in  the  onerous  task  of  dispensing 
sweetness  and  liglit. 

Tiie  casual  word  of  wisdom,  the  statement  of  expert  belief,  the  un- 
rivalled germ  of  experience  from  men  who  have  studied  and  carried  out 
solutions  of  the  great  problems  confronting  us,  must  ultimately  reach 
localities  near  and  remote  and  have  an  ulterior  beneficial  effect  of  trans- 
cendent value. 

The  paramount  need  of  the  times  is  still  to  educate  the  people  to  the 
fact  that  they  can  make  or  mar  their  own  surroundings,  and  if  they  can 
once  be  got  to  see  that  the  great  medicines  of  life  are  fresh  air  and  sun- 
shine, there  will  not  be  the  slightest  difficulty  in  obtaining  all  the  support 
we  require  to  carry  on  our  campaign  against  tilth  and  disorder,  the 
eradication  of  noisome  slums,  to  open  up  wide  avenues  permitting  the  air 
to  circulate  freely  and  the  sun  to  penetrate  its  salubrious  and  invigorating 
beams. 

We,  at  any  rate,  have  long  ago  arrived  at  the  irrefragable  conclusion 
that  health  and  longevity  are  fostered  by  closely  following  certain  guiding 
elementary  principles,  and  these  must  be  tenaciously  held  in  the  face 
of  any  and  every  opposition,  however  powerful  and  mistaken  it  may  be. 
Sometimes  there  is  a  prevailing  air  of  despondency  at  our  limited  rate  of 
l)rogress,  but  we  must  take  heart  and  wage  incessant  warfare  against  all 
vicious  agencies  detrimental  to  the  public  weal. 

The  Press  and  our  own  knowledge  teach  us  we  are  steadily  advancing, 
gaining  adherents  as  we  go,  and  more  readily  reaching  those  wliose 
ignorance  is  ofttimes  a  greater  curse  than  their  unfortunate  poverty. 

It  is  a  i)otent  fact  that  in  the  decade  ending  1<S(K>  the  urban  death 
rate  was  24"7  per  1,000  and  the  rural  rate  1  !)•;>,  a  difference  of  4-S.  In 
iy06  the  urban  rate  was  lO'JSS  and  the  rural  rate  14*42,  a  difference 
of  2*46,  and  it  is  remarkable  that  in  this  year  there  was  only  one  death 
per  1,000  of  the  population  of  London  higher  than  in  tJie  country 
districts.  This  furnisiies  ample  demonstration  of  tlie  beneficent  applica- 
tion of  sanitai'v  science,  and  should  encourage  us  to  more  strenuous 
efforts. 

If  it  is  important  to  learn  to  die,  it  is  equally  im|)ortant  to  learn  to 
live,  and  if  I  bemoan  one  tiling  more  than  another  it  is  that  the  forces, 
necessarily  influential,  at  work  in  the  domains  of  religion  and  education 
do  not  raise  their  voices  so  loud,  nor  so  long,  nor  so  often  as  tliey  might 
in   the   direction  of  exhorting  and  teaching  the  peoj)le  to  sweeten  tlieir 
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daily  life.  Ministers  and  teachers,  who  have  unrivalled  facilities  for 
telling  the  masses  and  guiding  the  young  as  to  their  plain  duty  in  the 
matter  of  domestic  hygiene,  could  well  strengthen  this  side  of  their  noble 
work  without  sacrificing  in  the  least  the  spiritual  and  educative  side. 

If  the  home  is  unclean  and  the  neighbourhood  a  den  of  squalor  with 
no  brightening  influence  whatsoever,  the  natural  resvilt,  proved  to  be  true 
in  actual  practice,  is  to  resort  to  other  places  where  maybe  the  gloom 
is  lightened  and  the  tendency  to  depression  dispelled.  There  is  a  close 
organic  connection  between  the  sanitary  side,  on  the  one  hand,  and  the 
moral  and  spiritual  on  the  other,  hence  I  urge,  as  strongly  as  I  am  able, 
the  prime  necessity  for  all  to  lend  a  hand  in  the  task  of  uplifting,  and  to 
save  the  wanton  and  ignorant  from  committing  crime  against  their  own 
health. 

There  is  indeed  need  of  the  gospel  of  the  simple  laws  of  health.  Let 
all  the  streets  of  a  densely  populated  city  be  spacious,  the  houses  of  the 
best  tenemental  type,  let  each  have  a  broad  and  airy  garden,  yet  our 
efforts  will  be  in  vain  without  the  essential  element  of  personal  and 
household  cleanliness.  More  cohesion  is  necessary  between  all  the  workers 
in  the  cause  of  enlightenment,  and  it  is  a  moot  point  whether  there  ought 
not  to  be  statutory  powers  to  rigorously  prosecute  filthy  people  for 
personal  or  domestic  neglect  when  their  conduct  becomes,  as  it  inevitably 
must,  a  prolific  source  of  danger  to  others. 

We  have  reached  the  stage  when  festering  and  crowded  slums  must 
be  wiped  out,  regardless  of  temporary  inconvenience  and  cost.  These  are 
a  pestiferous  menace  to  gi'eat  communities  all  over  the  country.  You 
may  pi'ovide  unlimited  parks  and  open  spaces  as  lungs,  widen  your  main 
and  branch  thoroughfares,  cater  in  the  best  degree  for  two-thirds  of  your 
population,  but  if  of  the  whole  area  the  remaining  one-third  consists 
of  rookeries,  this  is  an  all-potential  source  of  evil. 

In  this  connection  the  Bill  which  the  President  of  the  Local  Govern- 
ment Board  has  I'ecently  introduced  is  one  fraught  with  splendid 
possibilities  of  gi-eat  communal  value.  The  Housing  and  Townplanuing 
Bill,  which  gives  local  authorities  large  powers  to  build  houses  for  the 
working  classes,  grants  to  cities  the  right  to  compulsorily  acquire  land 
on  which  to  erect  suitable  and  cheap  dwellings,  and  prevents  the  land 
falling  into  the  hands  of  speculators  aud  jerry-builders,  is  certainly  one 
which  must  interest  health  committees,  entirely  apai"t  from  political 
consideration.  It  is  a  long-deferred  reform  which  ought  to  save  extra 
suburban  districts  from  the  loathsome  overcrowding  which  has  long  ])laved 
such  havoc  in  the  towns. 
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It  must  not  be  forgotten  that  there  is  a  much  greater  tendency  now 
than  formerly  to  get  into  the  suburbs  which  are  rapidly  extending  almost 
everywhere.  If  we  can  deplete  the  congested  areas  and  map  out  the 
virgin  land  on  sensible  and  intelligent  lines,  we  shall  be  doing  invaluable 
work  for  the  housing  of  the  future.  Some  of  our  colliery  villages  in 
South  Wales  are  glorious  models  of  "  How  not  to  build,"  and  it  is  posi- 
tively depressing  to  traverse  them,  so  ugly,  insanitary  and  altogether 
objectionable  are  the  lines  on  which  they  have  been  developed.  Yet  land 
was  plentiful. 

Cardiff's  comparative  modernity  and  rapid  growth  have  saved  it  from 
any  extensive  slum  area,  and  it  is  without  the  wi-etched  excrescences  that 
handicap  many  cities  of  similar  size.  Yet  if  Cai'diff  had  been  laid  out 
in  advance,  so  to  speak,  and  its  development  had  taken  place  on  certain 
definite  lines  well  thought  out,  it  is  easy  to  conjure  up  in  the  imagination 
a  veritable  garden  city,  with  infinitely  better  and  healthier  facilities,  with- 
out appreciably  extending  the  area  for  the  same  density  of  population. 

Without  some  central  authority  to  dominate  the  situation  the  hap- 
hazard growth  of  to-day  must  be  perpetuated,  and  it  is  because  Mr.  John 
Burns's  Bill  is  likely  to  reach  the  statute  book,  that  it  is  well  we  should 
watch  its  ])rogress  with  an  exceedingly  friendly  eye,  and  I  feel  confident 
to  be  called  upon  to  administer  some  of  its  provisions  in  the  near  future. 
With  this  some  measure  of  land  reform  is  indispensable,  and  then  we  may 
hope  to  go  forward  on  our  campaign  of  progress  with  greatly  accelerated 
speed. 

I  have  already  said  that  our  local  conditions  are  favourable  and  the 
open  spaces  numerous  and  well  governed.  Still  we  are  a  cosmopolitan 
community  with  representatives  of  all  nationalities  thronging  at  our  doors, 
and  you  will  understand  that  it  is  very  essential  we  should  continue  to  take 
advantage  of  e\^ery  op])ortunity  for  improving  our  sanitary  equipment. 
Dr.  Walford,  the  medical  officer  of  health,  is  well  known  to  a  large  section 
of  the  ("ongress,  and  you  will  easily  believe  that  under  his  gui<lance  we 
endeavour  to  keep  well  abreast  of  the  times.  The  vital  statistics  ])ublislie(l 
by  the  health  connnittee  sjjcak  well  for  what  has  been  done  in  the  imme- 
diate and  distant  past,  and  I  will  not  bore  you  with  figures  further  than 
to  say  that  the  death  rate  per  1,(K)()  from  all  causes  in  the  deceimial  period 
ending  18()1  was  29-2  wiiilst  in  1907  it  was  only  l.")  per  l,OnO. 

It  may  be  interesting  to  note  that  100  or  so  years  ago  the  city  was  a 
mere  hamlet,  with  the  tide  ebbing  and  flowing  where  the  most  central 
thoroughfares  now  stand.     Owing  to  the  contiguity  of  the  coalfield  with 
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its  unique  treasures,  and  the  splendid  nautical  position  of  the  port,  rapid 
development  was  well  nigh  inevitable.  One  hundred  years  ago  the  popu- 
lation was  barely  2,000,  to-day  it  is  over  180,000. 

It  is  a  great  distributing  centre,  sending  an  almost  priceless  com- 
modity all  over  the  world. 

Thanks  to  the  prescience  and  enterprise  of  the  Bute  family,  its  docks 
have  increased  and  multiplied  at  a  prodigious  rate,  and  last  year  His 
Majesty  the  King  opened  the  Queen  Alexandra  Dock  half  a  mile  long, 
one-fifth  of  a  mile  wide,  and  capable  of  holding  easily  the  biggest  ships  in 
the  world.  One  of  our  most  prosperous  shipowners  estimates  that  the 
dead-weight  capacity  of  our  fleet  of  300  steamers,  together  with  sailing 
vessels,  is  upwards  of  1,000,000  tons,  and  if  other  ships  trading  from 
Cardiff,  though  not  owned  locally,  are  taken  into  account,  it  is  likely  that 
two  millions  would  be  the  more  correct  figure,  and  this  represents  about 
one-t«nth  of  the  tonnage  of  the  Empire  and  one-twentieth  of  that  of  the 
world. 

With  all  these  facilities  and  huge  traffic  Cardiff  is  destined  to  grow, 
and  it  is  perhaps  not  an  empty  boast  to  claim  for  it  quite  a  leading  place 
among  the  cities  which  make  up  the  empire.  Unquestionably  the  progress 
is  phenomenal,  and  when  the  deferred  extension  of  the  boundaries,  ulti- 
mately inevitable,  takes  place,  the  need  for  the  most  vigilant  foresight  in 
everything  appertaining  to  health  is  apparent. 

We  have  tried  to  realise  fully  the  necessity  for  most  carefully  dealing 
with  isolation  in  all  forms  of  virulent  infectious  diseases.  In  addition 
to  a  typical  general  sanatorium,  we  have  long  possessed  a  refuge  for 
cholera  patients  on  the  Flat  Home  Island,  out  in  the  Bristol  Channel, 
and  there,  too,  is  located  a  miniature  crematorium  for  the  disposal  of 
bodies  whose  transport  through  the  city  might  be  inimical  to  public 
health. 

Dealing  with  the  dead,  I  feel  it  incumbent  on  me  to  say  that  the 
hedged-in  location  of  our  cemeteries  (1  am  not  speaking  of  Cardiff  alone), 
consequent  upon  the  progress  and  development  of  towns,  constantly  raises 
a  very  serious  problem,  and  the  time  is  rapidly  coming  when  we  shall  be 
compelled  to  consider  the  position.  Cemeteries  surrounded  by  houses  are 
not  very  sentimental.  First  of  all  the  land  immediately  adjacent  to 
populous  centres  is  urgently  needed,  and  health  considerations  point 
at  any  rate  to  the  advisability  of  locating  them  much  more  remote  from 
towns  than  they  frequently  are. 

The   most   sanitary  and  effective   means   of   disposal   of   our    dead   is 
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unquestionably  by  cremation,  and  it  is  a  pity  public  opinion  is  not  more 
quickly  ripened  for  a  chancre  that  is  practically  certain  to  come. 

Attached  to  the  Cardiff  Healtli  Committee  is  a  full  complement  of 
sanitary  officers,  two  trained  nurses  fully  occupied,  a  bacteriological  and 
analysing  department,  and  all  the  necessary  impedimenta  for  the  efficient 
ecjuipment  of  everybody  concerned. 

In  common  with  other  localities  we  have  recently  made  provision 
for  the  medical  inspection  of  school  children,  and  in  connection  therewith 
engaged  two  medical  assistants,  one  of  whom  is  a  lady  practitioner,  and 
both  are  added  to  the  staff  of  the  medical  officer  of  health.  Here  again 
the  new  departure  is  one  which  must  be  most  highly  commended  on  the 
ground  of  aiding  the  physique  of  the  nation.  We  are  merely  following  in 
the  wake  of  Germany  and  America,  and  such  a  step  was  indispensable 
after  the  report  of  the  Committee  on  physical  deterioration.  I  think  we 
must  not  too  hastily  conclude  that  it  will  sap  parental  responsibility,  for 
the  practical  result  is  quite  in  a  contrary  direction. 

There  is  little  doubt  that  in  the  past  eye-sight  has  been  permanently 
weakened,  teeth  ruined,  verminous  propagation  assisted,  predisposed 
tuberculous  constitutions  irretrievably  shattered,  and  children  with 
infectious  maladies  allowed  to  mingle  too  freely  witii  their  fellows  for 
the  want  of  adequate  early  attention.  We  rightly  cry  out  over  the 
diminishing  increase  of  population,  yet  have  unfortunately  allowed  those 
who  were  bom  to  be  ofttimes  massacred  in  their  infancy  or  pine  away 
before  the  adolescent  stage  has  been  reached.  The  system  of  trained 
nurses  advising  the  mothers  how  to  suitably  rear  their  offspring  will  bear 
good  fruit,  and  so  undoubtedly  will  the  medical  inspection  of  the  child 
if  remedial  measures  are  expeditiously  adopted. 

Unfortunately  the  Board  of  Education,  wliilst  theoi-etically  stimulating 
education  authorities  in  this  direction,  has  fallen  short  of  the  desideratum 
by  neglecting  to  provide  increased  financial  assistance  to  meet  the  new 
expenditure,  which  cannot  fail  to  be  heavy  if  the  inspection  is,  as  it 
ought  to  be,  thoroughly  carried  out.  The  tendency  naturally  is  to  limit 
the  cost  at  the  expense  of  efficiency,  and  however  socialistic  I  may  seem, 
logic  will  C(im])el  the  provision  of  sufficient  money  to  i)ay  for  medical 
treatment  in  the  minority  of  cases  where  parental  conditions  are  synony- 
mous with  poverty. 

Itemediai  measures  must  be  pushed  home,  and  if  the  inspection  is 
to  be  merely  what  has  been  aptly  termed  a  sort  of  annual  stock-taking 
it  is  only  a  few  degrees  above  useless.     My  own  opinion  is  that  if  the 
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Legislature  empowers  education  authorities  to  provide  food  and  sue  for 
reimbursement  where  circumstances  warrant,  it  should  do  the  same  where 
expert  investigation  has  diagnosed  the  disease,  but  parental  neglect  failed 
to  find  the  remedy. 

This  is  exactly  where  we  stand,  and  we  are  liable  to  lose  the  fruits 
we  ought  legitimately  to  reap.  The  indigent  and  neglectful  sections  of 
the  community  are  largely  propagating  the  race,  and  they  must  be  strung 
up  to  concert  pitch  if  the  submerged  element  is  not  to  impoverish  the 
future  manhood  and  womanhood  of  the  people. 

Here,  too,  I  should  like  to  put  in  a  plea  for  the  effective  use  of  the 
recent  Act  dealing  with  neglect  of  children  by  drunken  and  dissolute 
parents.  I  am  glad  to  say  that  the  chief  constable  of  Cardiff  is  very  alert 
to  its  usefulness,  and  many  cases  have  been  dealt  with.  Where  the  home 
is  transparently  neglected,  and  the  children  verminous  and  ill-clad,  wide 
powers  of  inspection  for  months  together  have  been  utilised,  and  special 
police  officers  told  off  for  the  duty. 

Many  such  parents,  shorn  of  all  sense  of  human  dignity  and  responsi- 
bility, have  received  a  salutary  lesson  where  preliminary  warnings  have 
failed.  The  children  have  been  removed,  and  both  parents,  when  the 
neglect  was  common,  have  received  six  months'  imprisonment  at  the 
hands  of  the  stipendiary  magistrate. 

The  subject  of  tuberculosis  is  of  course  by  no  means  novel,  but  it 
cannot  unfortunately  be  overlooked.  Time  and  again  it  must  be  reiterated 
that  it  is  largely  a  preventive  disease  feeding  on  unorthodox  conditions 
of  life.  The  effects  of  the  scourge  can  generally  be  mitigated  where 
hereditary  tendency-  prevails,  and  altogether  obviated  in  normal  cases. 
What  we  want  is  not  to  provide  sanatoria  but  to  stamp  out  the  malevolent 
causes.  No  word  of  mine  shall  depreciate  the  sterling  value  of  the  many 
institutions  for  aiding  consumptive  cures.  We  all  glory  in  their  effective- 
ness, whole  or  partial,  but  their  chief  value  is  to  point  the  way  to  live  the 
most  beneficial  life.  Tliey  cannot  always  cure.  The  only  safe  cure  is 
prevention,  and  again  housing  and  fresh  air  play  the  most  prominent  part. 
It  is  a  startling  though  undeniable  fact  that  counties  typically  rural  with 
a  sparse  population  provide  their  quota  of  consumptives,  and  the  only 
belief  is  that  cramped-up  cottages,  badly  lighted,  and  worse  ventilated, 
produce  all  the  necessary  conditions  for  the  initiation  of  the  disease. 
There  a))pears  to  be  a  lautlable  tendency  to  cope  with  the  malicious  habit 
of  expectoration  in  both  public  and  private  places,  and  it  is  quite  time  the 
indiscriminate  dissemination  oi  bacilliferous  sputum  was  terminated,  and 
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if  necessary  the  strong  arm  of  the  hxw  vigorously  appUed.  The  bacilli  so 
prevalent  in  the  sputum  must  be  comfortably  housed  in  the  pocket  flask 
under  any  and  every  circumstance. 

Quite  recently,  I  am  glad  to  say,  I  was  able  to  persuade  the  health 
committee  to  provide  these  receptacles  for  the  indigent  amongst  our 
Cardiff  patients,  and  tlie  cost  is  so  small  that  every  sufferer  should  use 
one  for  the  sake  of  his  family  and  the  public.  The  afflicted  have  our 
full  sympathy  and  help  in  their  calamitous  visitation,  and  we  must  have 
their  full  co-operation  in  limiting  the  fell  complaint  to  tlie  narrowest 
possible  circle. 

A  matter  of  outstanding  import  witii  whicli  we  have  as  yet  only 
touched  the  fringe  is  the  milk  supply,  and  full  powers  of  iuspection  and 
control  must  be  vested  in  municipal  authorities  from  the  grazing  of  the 
cow  in  the  field  until  the  milk  reaches  the  house.  The  air  teems  with 
micro-organisms,  and  it  is  most  urgent  that  we  shoidd  guard  such  a  sus- 
ceptible medium  as  milk  from  any  germs  of  a  pathogenic  nature.  The 
dairy  sheds  are  a  great  source  of  pollution,  and  the  only  place  I  can 
imagine  free  from  infection  are  the  magnificent  buildings  we  are  about  tu 
erect  in  connection  with  our  new  Mental  Hospital.  There  the  cows  are 
to  get  the  most  princely  accommodation,  and  we  are  setting  a  very  high 
standard  for  the  country. 

The  milk  suj)ply  is  of  tlie  very  first  importance,  and  I  seriously  question 
if  we  have  as  yet  fully  realised  the  part  it  plays  in  the  national  stamina. 
While  tubercle  bacilli  are  of  rare  occurrence  in  meat  it  has  been  conclu- 
sively proved  that  they  are  a  never-ending  source  of  danger  in  milk,  and 
when,  moreover,  we  reflect  that  the  highest  percentage  of  death  of  children 
occurs  in  the  first  twelve  months  of  their  life,  and  that  their  food  is  so  very 
largely,  unfortunately,  cow's  milk,  the  neeil  for  the  most  scrupulous  care 
is  self  evident.  Municipal  milk  depots  seem  to  be  growing  in  public 
favour,  and  this  in  s])ite  of  the  fact  that  they  incur  a  considerable  loss  to 
the  ratepayers. 

Time  prevents  me  dealing  with  our  water  supj>ly,  which  is  ample, 
pure,  and  within  reach  of  all.  Nowhere  in  the  country  is  this  commodity 
more  generously  available,  and  the  responsible  connnittee  and  oflicials  are 
deserving  of  warm  congratulations  for  their  constant  foresight  and  expe- 
ditious effort  when  needed. 

1  have  alluded  to  the  highly  valuable  nature  of  tlu'  work  of  trainei! 
nurses,  and  reverting  monientarily  to  the  (juestion  of  infants,  I  would  like 
to  add  that  our  oHicials  give  oral  advice  antl  leave  printed  cards  of  instruc- 
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tions  when  these  appear  necessary  after  notification  of  chikHiirth.  In 
cases  of  tuberculosis,  too,  regular  inspection  and  aid  are  afforded,  and  I 
am  inclined  to  think  the  last  decade  is  chiefly  notable  for  the  recognition 
gained  for  the  great  usefulness  of  the  work  done  by  these  municipal 
servants. 

I  am  of  opinion  that  it  is  advisable  to  repeatedly  bring  under  review 
all  matters  of  transcendent  municipal  concern,  our  I'esponsibility  as  sani- 
tary administrators  does  not  end  with  to-day,  for  we  are  (|uite  equally 
tlie  guardians  of  posterity. 

The  work  of  research  is  making  very  fast  progress,  and  it  is  our  duty 
to  take  ample  care  that  the  results  of  these  labours  are  practically  applied 
when  they  are  likely  to  be  beneficial.  When  we  recall  how  sanitary 
science  has  annihilated  some  of  the  malignant  scourges  of  the  past,  it 
ought  to  embolden  us  to  face  the  future  with  a  determination  to  baffle  by 
ingenuity  all  the  ills  and  maladies  which  after  all  only  flourish  througli 
our  own  imperfections. 

The  health  of  a  community  is  always  a  matter  of  highest  national 
interest,  and  if  we,  as  the  custodians  of  the  people  in  this  respect,  take 
full  advantage  of  the  powers  now  so  generously  placed  in  our  hands,  we 
may  assuredly  hope  to  keep  pace  with  the  needs  of  concentrated  masses 
of  onr  fellow  lieings,  and  make  their  environment  worthy  of  our  boast  as 
one  of  the  most  enlightened  and  civilised  races  in  the  worhl. 
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NOTIFICATION     OF    BIRTHS    ACT. 

By  WILLIA.1SI  ARCHIBALr),    :^L.D.Glas.,   D.P.H.Camb. 

Assistant  to  the  Medical  Ojficer  of  Health,   Glasijoic. 


THE  Notification  of  Births  Act,  1907,  came  into  force  in  Glasgow  on 
January  1st,  1908.  The  Act  provides  for  the  notification  of  still  as 
well  as  of  live  births.  Its  scope,  however,  is  limited  to  notification  only, 
but  the  information  thus  obtained  affords  local  authorities  an  opportunity 
of  getting  into  closer  touch  with  the  causes  of  infantile  mortality,  and 
also  of  arranging  schemes  of  visitation,  which  will  bring  to  many  mothers 
who  could  not  otherwise  obtain  it,  some  counsel  regarding  the  conditions 
which  imperil  the  lives  of  their  children. 

In  Glasgow  the  number  of  live  births  registered  annually  exceeds 
^4,000.  The  number  of  still  births  is  unknown,  but  taking  the  notifica- 
tions under  the  Act  for  the  three  months,  April  to  June,  190<S,  these  are 
equal  to  about  2i  per  cent,  of  the  number  born  alive. 

On  the  numbers  registered  during  1907,  the  notifications  under  the 
Act  should  amount  to  25,000,  or  about  80  per  working  day. 

Every  birth  which  takes  place  under  the  charge  of  the  family  medical 
attendant  may  be  excluded  from  any  scheme  which  it  is  deemed  desirable 
to  adopt  for  the  purposes  of  the  Act.  At  the  moment  we  have  no  precise 
knowledge  as  to  the  number  of  births  thus  attended,  but  again  taking  the 
three  months.  April  to  June,  1901,  the  figures  work  out  as  follows  : — 

5,903  births  were  notified  (i.e.,  23,()12  per  annum,  or  practically  all  the 
births  occurring).  Of  these,  2,198  were  notified  as  having  been  medically 
attended,  but  in  addition  24G  were  found  on  visitation  also  to  have  been 
attended  by  medical  men.  This  is  equal  to  about  42  per  cent,  of  the 
whole,  leaving  5S  per  cent,  attended  otherwise.  In  Liverpool,  Manchester, 
and  Bimiingham,  fully  (50  per  cent,  of  the  births  in  190(3  were  attended 
by  women  who  are  mostly  certified  midwives  practising  under  supervision, 
while  in  Leeds,  on  the  contrary,  .")0  per  cent,  of  over  1,200  births,  occur- 
ring in  one  of  the  poorer  districts,  were  medically  attended  either  at  home 
(41  per  cent.)  or  in  institutii>ns  (9  per  cent.).*  In  Cowcaddens  (one  of 
the  poorer  districts  of  the  city)  and  its  neighbourhood,  of  1,4G0  births  in 
1901),  79  i)er  cent,  were  attended  by  women. 

*  This  inCormatioD  wag  obtaioed  from  the  medical  offlcers  of  health  of  the  cities  named. 
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Taking  the  three  months  quoted,  less  than  (50  per  cent,  of  all  the  births 
occurring  required  visitation.  The  reijuirements  of  the  several  wards,  as 
is  seen  by  the  7!'  per  cent,  stated  for  Cowcaddens,  var}'  enormoush',  and 
energy  should  be  expended  where  it  is  most  required.  This  suggests  a 
selective  scheme  of  action  and  a  combination  of  agencies  which  may  be 
adapted  to  the  varying  requirements  of  individual  wards.  It  need  be 
uniform  only  in  its  minimum  requirements,  but  should  provide  in  the 
worst  districts  for  the  greatest  frequency  of  visitation. 

In  Glasgow  the  scheme  adopted  accomplishes  the  following : — 

(1)  A  minimum  scale  of  visitation  by  the  female  officers  of  the  Depart- 
ment to  every  mother  not  medically  attended  at  the  birth  of  her  child  ; 

(2)  Supplementary  visits  to  those  where  the  need  for  further  super- 
vision is  obvious ;  and 

(3)  In  selected  wards  or  districts  of  wards  where  the  death-rate  is 
uniformly  high,  such  frequency  of  visitation  as  may  be  accomplished  by 
voluntary  agencies  similar  to  those  already  working  in  some  of  them. 

All  these  agencies,  whether  official  or  voluntary,  are  under  the  direct 
instruction  and  supervision  of  a  lady  medical  assistant. 

CO-OPERATIOX    OF    MiDWn-ES. 

In  giving  effect  to  the  first  part  of  this  scheme  it  is  apparent  that  a 
powerful  auxiliary  might  be  found  among  the  midwives  themselves,  could 
we  enlist  their  co-operation.  The  department  would  thus  be  brought  into 
touch  with  a  very  large  number  of  births  at  the  time' of  their  occurrence, 
and  advantage  to  both  mother  and  child  would  most  (irobably  result. 

It  should  be  noted  here  that  the  midwives  in  Scotland  are  under  no 
supervision  whatever  at  present,  and  their  practices  vary  considerably. 

The  better  sort  would,  I  believe,  willingly  acquiesce  in  the  proposal, 
and  some  instruction  might  be  given  them  which  would  tend,  I  think,  to 
yield  some  of  the  advantages  which  English  cities  possess  in  the  Midwives 
Act. 

More,  however,  will  be  required,  and  for  all  the  sections  of  the  scheme 
indicated  it  will  be  essential  that  a  card  be  prepared  for  each  birth  not 
medically  attended,  on  which  certain  details  will  be  inscribed.  This  is  a 
part  of  the  work  which  will  best  be  undertaken  by  the  health  department 
itself,  and  preferably  bv  visitors  who  may  have  occasion  to  make  visits 
for  other  administrative  purposes,  the  multiplication  of  visitors  to  individual 
houses  being,  I  believe,  undesirable. 

In  the  districts  selected  for  special  effort  under  Section  III.  of  the 
scheme  the  birth  cards  would  then  be  passed  on  to  the  voluntary  workers. 
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In  the  remaining  districts  only  such  households  as  come  witliin  the 
description  in  Section  II.  would  receive  continued  attention. 

The  first  visit  would  thus  in  all  cases  be  made  by  a  staff  visitor,  and 
this  I  believe  not  only  desirable,  but  in  a  certain  manner  essential  to 
obtaining  full  advantage  of  the  Act. 

The  districts  in  which  effort  at  special  supervision  should  be  made  will 
obviously  be  selected  from  those  which  present  the  higher  infant  death- 
rates,  and  it  will  be  better  to  concentrate  attention  at  first  in  selected 
areas  than  to  attempt  to  cover  a  larger  field  in  a  less  complete  manner. 

The  extent  of  supervision,  i.e.,  the  frequency  of  visitation  and  tiie 
number  of  infants  included  therein,  will  depend  on  the  number  of  social 
workers  who  volunteer  for  the  work,  for  it  must  be  recognised  that 
without  voluntary  assistance  in  this  part  of  the  work  the  information 
supplied  through  the  Act  cannot  be  utilised  to  the  best  advantage. 

Indeed,  we  know  from  our  own  experience  and  from  a  knowledge  of 
what  is  being  done  elsewhere,  as  well  as  from  the  opinions  expressed  in  the 
Committee  Rooms  in  the  House  of  Commons  when  the  Notification  Clauses 
of  our  recent  ])rovisionrtl  Order  were  under  discussion,  that  the  argument 
for  obtaining  the  present  Act  was  considerably  strengthened  by  the  know- 
ledge that  local  authorities  would  find  their  efforts  to  reduce  the  present 
wastage  of  infant  life  willingly  seconded  by  organisations  of  social  workers. 
It  is  upon  these  organisations  we  must  now  rely  for  the  detailed  supervision 
which  the  selected  districts  will  recjuire. 

For  while  tiie  saving  of  infant  life  will  form  the  primary  object  of  the 
visitation,  it  will  be  found  impossible  to  deal  with  it  as  a  detached  factor 
in  domestic  life,  and  the  personal  influence  of  an  educated  and  sympathetic 
woman  brought  into  intimate  contact  with  so  many  of  her  poorer  sisters 
cannot  fail  to  operate  for  good  in  directions  beyond  the  original  object  of 
the  visit.  It  may  readily  indeed  afford  one  of  the  most  powerful  influences 
for  social  reform  which  has  yet  been  attempted. 

The  number  of  infants  which  one  visitor  may  undertake  will  vary  with 
the  time  at  her  disposal.  From  4  to  20  per  visitor  represent  the  maximum 
variation  which  experience  suggests  as  consistent  with  reasonable  fre- 
quency in  visitation,  save  where  children  are  brought  by  their  motlu  is 
to  the  "infant  consultations,"  of  wiiich  we  have  now  five  in  (jilasgow. 

The  interval  between  visits  will  be  guided  by  the  needs  of  the  jiarticular 
household  and  the  time  at  the  disjwsal  of  the  visitor.  There  is,  we  are 
ascertaining,  a  not  inconsiderable  tendency  to  have  recourse  to  artificial 
feeding  during  the  second  month  of  infant  life,  and  the  causes  of  this 
require  investigation.     For  the  first  three  or  four  months  of  life,  therefore, 
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monthly  or  even  fortnightly  visits  may  be  desirable  in  some  instances, 
while,  save  in  particular  cases,  those  made  after  the  sixth  month  may  be  at 
much  longer  intervals. 

It  will  be  desirable  also  that  the  voluntary  visitors  in  each  district 
should  work  under  the  direction  of  a  lady  superintendent,  and  conferences 
with  the  medical  staff  should  be  nut  less  frequent  than  monthly. 

Traixixc;. 

No  standard  of  training  for  this  work  can  be  insisted  upon  at  first 
beyond  a  familiarity  with  the  requirements  of  district  visitation  among  the 
poor,  but  as  the  organisation  develops  new  visitors  could  work  along  with 
those  more  experienced,  until  they  have  become  familiar  with  the  questions 
likely  to  require  attention. 

No  reference  has  hitherto  been  made  to  the  request  of  the  Home  Office 
for  information  regarding  the  effect  on  infant  mortality  of  the  industrial 
occupation  of  mothers,  because  this  will  incidentally  be  obtained  in  the 
scheme  just  outlined. 


Aldeemax  a.  Wilsox  (Newcastle-on-Tyne)  expressed  dissatisfaction  with 
the  Notification  of  Births  Act,  and  thought  all  the  benefits  required  would  be 
met  by  the  Registration  of  Births  Act,  and  that  the  greatest  good  for  the 
benefit  of  the  children  and  prevention  of  mortality  was  to  be  got  by  the  house 
being  visited  later,  when  as  a  rule  artificial  food  and  "  a  bit  of  anything  that  was 
going ''  was  given  to  the  child.  The  Bill  only  gave  power  to  notify,  and  not  to 
enter  the  house,  and  as  "  an  Enghshman"s  house  is  his  castle  "  we  had  no  more 
right  to  trespass  on  a  poor  man's  hou-<e  than  we  had  on  a  rich. 

CouxciLLOR  WiLsox  (Lancaster)  said  that  the  Act  had  been  adopted  in 
Lancaster  because  it  was  felt  that  its  adoption  would  greatly  assist  the  lady 
health  visitor  in  visiting  cases  immediately  after  birth,  as  in  many  cases  she 
would  not  otherwise  receive  the  information  till  the  child  was  nearly  6  weeks  old; 
the  birth  and  death  of  many  children  being  registered  at  the  same  time.  Their 
experience  of  the  first  quarter's  working  of  the  Act  was  that  only  about  twelve 
cases  were  unnotified.  They  did  not  prosecute  in  those  cases,  but  gave  notice 
that  future  cases  would  be  dealt  with  according  to  the  law.  The  result  of  the 
adoption  had  been  that  our  health  visitor  had  been  able  to  give  such  early  advice 
as  tliey  hoped  would  have  in  time  great  efEect  on  infantile  mortality. 

Miss  EvaH.  Joxes  (Bradford)  said  that  the  Notification  of  Births  Act,  apart 
from  its  more  obvious  advantages,  was  particularly  useful  as  a  means  of  deahng 
with  ophthalmia  neonatorum.     Many  of  the  present  midwives  were  hopelessly 
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ignorant,  and  owing  to  inattention  at  the  time  of  birth  a  number  of  infants  lost 
their  eyesight. 

In  the  City  of  Bradford  this  Act  was  adopted  in  January  of  the  current  year. 

Out  of  seventy  registered  women  five  only  were  fully  trained,  man}'  being 
unable  even  to  write,  yet  60  per  cent,  of  the  births  were  attended  Ijy  midlives. 

Since  the  adoption  of  the  Act  in  Bradford  all  such  eases  were  immediately 
visited  by  one  of  the  women  inspectors,  who  paid  especial  attention  to  the 
condition  of  the  mother  and  eyes  of  the  infant,  and  wherevernecessary  persuaded 
the  parents  to  obtain  medical  advice.  In  that  way,  in  a  number  of  eases,  those 
early  visits  had  been  the  means  of  saving  the  eyesight  of  several  infants,  and  if 
for  this  reason  alone  the  Act  had  already  proved  its  value  to  the  State. 

CouNCiLLOB  Lawsok  (Leeds)  said  that  no  doubt  a  very  large  proportion  of 
the  cases  of  blindness  were  due  to  the  neglect  of  the  child  at  birth.  In  Leeds 
they  had  a  number  of  lady  inspectors,  and  found  them  of  the  greatest  assist- 
ance. There  was  unfortunately  a  ])rejudice  against  lady  inspectors  amongst 
a  certain  number  of  people  ;  he  ventured  to  hope  that  those  people  would  learn 
better.  But  he  would  like  to  point  cmt  in  this  instance  the  importance  of 
establishing  a  high  standard  of  lady  inspectors :  they  were  the  proper  people 
to  visit  a  house  where  a  birth  had  taken  place.  He  believed  that  a  large  propor- 
tion of  children  born  were  healthy  at  birth.  He  cordially  agreed  with  Miss 
Jones  upon  the  value  of  ladies  visiting  houses  where  a  birth  had  taken  place  at 
the  earliest  possible  moment. 

De.  S.  G.  Mooke  (Huddersfield)  pointed  out  that  the  need  of  the  Notiti- 
eation  of  Births  Act  arose  from  the  fact  that  the  Eegistration  Act  failed  to 
acquaint  the  health  autiiority  of  the  existence  of  the  child  in  time  to  prevent 
the  excessive  mortality  occurring  at  the  very  earliest  ages.  Although  some  infant 
deaths  were  inevitable,  others  were  preventable,  and  the  Act  was  a  useful  means 
to  that  end.  He  gave  statistics  bearing  on  the  working  of  the  Act  in  Hudders- 
iield  (where  it  originated),  and  concluded  by  pointing  out  a  substantial  reduction 
of  the  infant  mortality  figure  there,  which  he  ascribed,  in  part  at  least,  to  the 
working  of  the  Act  and  the  consequent  measures  wliich  it  rendered  possible. 

Aluerman  WiXDi.EV,  Dn.  O'Donxeli.  and  Un.  Arciiiuald  also  took  jmrt  in 
the  discussion. 
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Medical   Ojjicer  of  Health,  Leicester;  and  Medical  Referee  to  the 

Leicester   Cremation  Authority. 

(member.) 


IT  is  not  proposed  to  consider  the  arguments  for  and  against  cremation, 
but  to  deal  with  the  administrative  aspect  of  the  subject.  It  may  be 
taken  for  granted  that  cremation  has  come  to  sta}'.  There  is  a  not  incon- 
siderable and  increasing  section  of  the  public  who  have  a  definite  and 
unmistakable  preference  for  cremation,  believing  it  to  be  a  more  sanitary, 
more  scientific,  more  enlightened,  and  less  objectionable  method  of  dis- 
posing of  the  human  body  after  death  than  the  existing  practice  of  placing 
it  in  the  ground,  and  there  leaving  it  to  the  slow,  offensive,  uncertain,  and 
often  insanitary  process  of  natural  decay. 

It  is  true  that  cremation  is  still  far  from  popular.  The  number 
of  persons  cremated  annually,  though  increasing,  bears  only  a  very  small 
proportion  to  the  number  who  are  buried.  From  the  point  of  view,  how 
ever,  of  social  position  and  intellectual  distinction,  these  persons  are  by  no 
means  a  negligable  quantity. 

At  the  present  day,  then,  a  demand  for  cremation  exists,  and  it  is 
right  that  in  large  centres  of  population  facilities  for  it  should  be 
provided. 

The  number  of  British  crematoria  at  the  present  time  is  thirteen. 
Five  of  these,  the  Hull,  Leicester,  City  of  London,  Bradford,  and 
Sheffield  crematoria  are  municipal  euterpinses  (local  authorities  being 
authorised  by  the  Cremation  Act,  1902,  to  spend  public  money  on  pro- 
vision of  crematoria),  whilst  those  at  Woking,  ^lanchester,  Glasgow, 
Liverpool,  Darlington,  Golders  Green,  Birmingham,  and  Leeds*  (Head- 
ingly)  belong  to  private  companies  or  societies.  Two  other  crematoria 
are,  or  were,  in  contemplation,  at  IlaiTogate  and  Hornsey. 

There  is  an  important  question  which  has  to  be  faced  at  the  outset 
when  any  scheme  for  providing  facilities  for  cremation  is  under  considera- 

*  The  crematorium  at  Leeda  belongs  to  the  Ueadingly  Burial  Board. 
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tion,  aud  that  is  the  question  of  cost.  In  considering'  this  we  must  make 
a  distinction  between  («)  tlie  initial  cost  of  erecting  a  crematorium;  {h) 
the  working  expenses  of  performing  cremations. 

(a)  The  cost  of  erecting  a  crematorium  varies  greatly  with  the  stvle 
and  size  of  the  building  <lesired.  The  furnace  (the  only  really  essential 
part)  costs  only  a  few  hundred  pounds,  and  if  the  furnace  be  simply 
placed  in  an  incinerating  cliamber  as  an  aimexe  to  a  cemetery  chapel,  as 
at  Leicester  and  Sheffield,  the  extra  cost  involved  is  comparatively  small. 
If,  on  the  other  hand,  a  separate  building  is  provided,  with  a  fine  eleva- 
tion and  inteinor,  and  of  ample  proportions,  including  a  columbarium,  as 
at  Bradford  or  Liverpool,  the  cost  may  be  anything  from  £5,000  up- 
wards.* At  the  present  time,  whilst  the  demand  for  cremation  is  so 
limited,  the  initial  cost  of  a  crematorium  is  a  serious  item.  Should  the 
demand,  however,  increase,  as  many  believe  it  will  do,  this  initial  cost 
will  be  relatively  lighter. 

(6)  The  cost  of  performing  cremations  is  independent  of  the  capital 
outlay  upon  the  buildings,  and  is  a  much  more  important  factor  when 
considering  the  respective  merits  of  cremation  and  earth  burial.  For  if 
cremation  is  to  become  popular  with  the  masses,  it  is  essential  tliat  its  cost 
should  be  no  deterrent. 

The  chief  item  in  the  cost  of  a  cremation  is,  of  course,  the  fuel 
consumed.  This,  however,  is  less  than  might  be  exi)ected.  Various  kinds 
of  fuel  can  be  used  according  to  tlie  type  of  furnace  adojjted.  In  this 
country  chiefly  coal  or  coke  have  been  employed  hitherto,  but  it  is  possible 
that  gas,  from  its  greater  convenience,  etc.,  may  in  time  to  come  supplant 
them.     In  America  petroleum  is  used  in  a  few  places. 

With  a  Simon  type  of  furnace  about  one  ton  of  coke  is  required  for 
each  cremation,  costing,  say,  from  1.")  to  25s.  Witii  Toisoul,  Fradet,  and 
Co.'s  gas  furnaces  about  <>,000  cubic  feet  of  gas  is  required,  costing, 
say,  at  2s.  t)d.  for  1,000  feet,  15s.  When  oil  is  used  about  25  gallons  are 
required. 

*  Cost  ok  Ckk.matoiua. 

"^'L'''d"n  "^ '      '""'*'  '^"■''^  "^  biiilditiK,  incliidiiiR  furnact!  and  catafaliiiie  (about)  XT.iKlO 

Hull        Building  (including  furniice  iH2"2),  furniture  and  tittiiiRs   ;J,7tHI 

Liverpool       ...     IJuildiuf'S  only        (i.lOll 

Bradford " (abouO  f',<K>0 

.Manchester    ...    (Includiug  cost  of  land,  £976)     «,277 

UirniinRham (about)  (i,((XI 

•  Jiilders  Green      — 

Woking fi.UOO 

Leicester        ...     (Kxtra  cost  of  crematorium  only;  the  total   cost  of  cemetery 

buildiDga  was  i;i3,830)       -'.WJ 
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A  considerable  portion  of  the  fuel  consumed  is  required  to  heat  the 
furnace  prior  to  the  introduction  of  the  body.  If  more  than  one  cremation 
took  place  consecutively,  as  would  be  the  case  if  cremation  became  popular, 
a  very  considerable  economy  in  fuel  would  be  effected  as  well  as  a  material 
saving  in  the  wear  and  tear  of  the  furnace.  At  present  the  latter  is  an 
item  that  must  be  liberally  allowed  for  in  estimating  cost,  but  I  am  unable 
to  give  figures. 

It  is  evident  then  that  the  amount  of  fuel  required  to  reduce  a  body  to 
ashes  is  not  very  great,  and,  occurring  as  it  does  only  once,  it  ought 
scarcely  to  be  regarded  as  an  extravagance,  even  if  there  were  no  saving 
to  set  off  against  it.  But  the  5  lbs.  of  dry  innocuous  calcareous  matter 
composing  the  residue  or  ashes  remaining  after  a  cremation  do  not  require 
the  21  square  feet  of  ground  space  requisite  for  earth  burial.  The  saving 
here  is  considerable,  and  justifies  the  statement  that  the  essential  cost  of 
cremation,  where  facilities  exist,  need  be  no  greater  than  that  of  earth 
burial. 

The  Arkaxgehext  of  a  Crematohum.* 
A  complete  crematorium  comprises  (a)  the  chapel,  containing  (h)  the 
catafalque;    (c)  the  incinerating  chamber,  containing  (d)  the  fui'nace,  or 
furnaces  and  chimney;   (e)  the  columbarium;  (/)  mortuary;  (g)  vestry, 
waiting-room,  offices,  &c. 

(a)  The  Chapel,  in  which  the  mourners  assemble  and  in  which  the 
funeral  service  is  held.  It  is  not  essential  that  a  separate  chapel  be  pro- 
vided, and  if  the  same  chapel  can  be  utilised  as  is  used  for  earth  burial,  a 
great  economy  is  effected.  All  that  is  necessary  is  that  the  catafalque,  a 
table  upon  which  the  coffin  is  placed  during  the  service  before  being  con- 
signed to  the  flames,  should  be  so  arranged  as  to  be  capable  of  being 
screened  off  when  not  in  use.  At  the  Leicester  crematorium,  the  cata- 
falque is  placed  in  the  chancel  of  one  of  two  adjacent  chapels  in  the 
Gilroes  Cemetery,  and  when  no  cremation  is  taking  place  curtains  are 
drawn  across  and  both  chapels  can  be  used  simultaneously  for  inhumation 
services. 

The  style  of  building  selected  will,  of  course,  depend  upon  the  views 
of  those  responsible,  but  it  is  important  that  the  elevation  should  not  bo 
gloomy  or  forbidding.     It  ought  not  to  be  necessary  to  go  to  great  expense 

*  For  most  of  the  tecbnical  details  in  this  paper  1  am  iudebted  to  Jfr.  Albert  C. 
Freemau's  invaluable  work,  "  Cremation  in  Great  liritain  and  Abroad  "  (St.  Bride's  Press, 
Ltd.),  I  am  also  indebted  to  the  same  authurity  for  the  loan  of  the  photographs  and 
plana  of  various  Crematoria  exhibited  at  the  meeting. 
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to  avoid  this.  I  would  also  suggest  the  desirability  of  there  being  nothing 
in  the  appearance  of  a  crematorium  suggestive  of  a  lieathen  temple — 
an  accusation  sometimes  brought  against  crematoria.  Where  any  founda- 
tion for  this  exists  it  is  scarcely  calculated  to  allay  religious  ])rejudices. 

(b)  The  Catafalque. — This  being  the  last  resting-place  of  the  remains 
of  the  dead  prior  to  disintegration,  it  should  be  worthy  of  its  object,  and 
it  affords  an  opportunity  for  artistic  effort.  In  most  crematoria  it  is  the 
principal  feature  of  the  crematorium  chapel.  At  Leicester  the  catafalque 
is  of  carved  oak,  at  Sheffield  of  bronze,  and  at  Bradford  and  elsewhere  of 
stone.  The  new  catafalque  at  Woking  is  of  marble  and  alabaster.  After 
the  coffin  is  once  on  the  catafalque,  it  should  not  be  necessary  to  subject 
it  to  any  further  handling.  The  catafalque  is  usually  so  placed  with 
regard  to  the  furnace  that  when  the  committal  sentence  is  reached  it  can 
be  silently  carried  forward  by  a  simple  mechanical  contrivance,  through 
draped  or  folding  doors  into  the  crematory  chamber,  and  so  on  into  the 
furnace.  No  glimpse  or  suggestion  of  the  latter  ouglit  to  be  possible  to 
the  mourners  in  tlie  chapel. 

In  the  Ghvsgow  crematorium  (lie  coffin  is  lowered  from  a  central 
catafalque  to  the  furnace  chamber  in  the  basement. 

At  the  Uevonport  crematorium,  Iowa,  U.S.A.,  the  body,  after  leaving 
the  catafalque,  is  removed  from  tlie  coffin  and  is  passed  into  the  furnace 
in  a  special  steel  cradle.  This  is  no  doubt  an  advantage  so  far  as  facilita- 
ting the  process  of  cremation  and  reducing  the  time  required  is  concerned, 
but  there  is  obvious  and  serious  objection  from  the  sentimental  pi)int  of 
view. 

(c)  Tlie  Incineralhuj  Cliamber. — The  size  of  this  will  depend  upon 
the  number  of  furnaces  to  be  installed.  At  the  present  stage  of  cremation 
probably  a  single  furnace  will  meet  all  requirements  for  some  time  to  come, 
but  it  is  wise  to  provide  space  for  a  second  furnace. 

(d)  The  Furnace. — There  are  three  principal  types  of  furnace  in  use  in 
this  country,  (1)  The  "Simon"  type,  designed  by  the  late  Mr.  Henry 
Simon  and  made  by  Messrs.  Simon,  Limited,  of  Manchester.  Tliis  l)urns 
coal  or  coke;  (2)  The  Carbon  Oxide  Co.'s  coke  furnace,  recently  fixed  at 
Golders  Green  and  Woking  Crematoria,  and  (3)  The  Toisoul-Fradet  Gas 
Furnace,  made  l>y  Messrs.  Toisoul-Fradet  &  Co.,  of  Paris,  and  fixed  at 
Leeds  and  Bradford. 

.Several  distinct  advantages  are  claimed  for  the  last,  tiie  principal 
being  the  cleanliness  and  convenience  of  gas  as  a  fuel  compared  witii  coal 
or  coke,  simplicity  and  economy  of  working,  and  longer  life.  At  Leeds, 
the  average  amount  of  gas  consumed  for  the  first  16  cremations  was  only 
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6,043  cubic  feet,  which  at  2s.  3d.  per  1,000  cubic  feet,  represents  a  cost 
for  fuel  of  13s.  per  cremation. 

The  following  requirements  were  laid  down  as  being  necessary  in  a 
satisfactory  cremator}'  furnace  by  the  International  Congress  on  Cremation 
held  at  Dresden  on  June  30th,  1876: — (1)  The  cremation  must  be  com- 
plete without  coaly  I'esidue ;  (2)  it  must  be  performed  only  by  a  special 
apparatus  for  the  purpose  ;  (3)  no  gases  or  vapours  which  have  any  smell 
whatever  must  be  allowed  to  escape  into  the  air ;  (4)  the  ashes  must  be 
pure  whitish  and  easily  collected ;  (5)  the  incineration  should  take  place 
in  the  shortest  time  possible ;  (d)  the  appai'atus  should  be  able  to  cremate 
I'apidly  several  bodies  in  succession. 

Whichever  type  of  furnace  is  adopted,  it  should  comply  with  the 
above  conditions,  and  it  is  also  necessary  that  it  should  he  capable  of 
withstanding  the  strain  caused  by  the  alternate  expansion  and  contraction 
resulting  from  intermittent  use.  Some  of  the  earlier  furnaces  erected 
failed  in  this  respect.  In  any  case,  in  estimating  the  cost  of  cremation, 
allowance  must  be  made  for  wear  and  tear  of  the  furnace. 

As  regards  the  chimney,  a  great  height  is  not  required.  Freeman 
thinks  60  feet  sufficient  with  any  of  the  existing  types  of  fm-nace,  although 
the  chimneys  on  some  crematoria  are  rather  higher. 

It  is  usual  to  arrange  for  a  pilot  furnace  at  the  foot  of  the  chimney 
stack,  but,  although  this  is  sometimes  an  advantage  for  starting  the 
draught,  it  is  probably  not  required  for  the  purpose  of  a  fume  cremator, 
the  temperatiu'e  inside  the  furnace  during  a  cremation  (from  1,500^  to 
1,800°  F.)  being  sufficient  to  prevent  any  unconsumed  gases  escaping. 

The  chimneys  at  the  Leeds  and  Bradford  Crematoria  are  concealed 
inside  towers  and  are  invisible.  This  is  certainly  a  desideratum.  A  cre- 
matorium ought  not  to  suggest  even  remotely  an  ordinary  refuse  destructor. 

(«)  The  Columbarium. — It  is  usual  to  make  some  provision  for  storing 
the  ashes  of  the  dead,  where  this  is  desired.  Where  a  separate  building 
or  chamber  for  this  purpose  (called  a  Columbarium,  from  the  pigeon-hole 
appearance  of  the  niches  or  receptacles,)  is  not  provided,  the  walls  of  the 
chapel  may  be  fitted  up  with  niches  as  required.  This  course  is  being 
adopted  at  Leicester,  Bradford,  and  elsewhere.  At  the  Liverpool  Crema- 
torium the  columbarium  is  in  the  basement  under  the  chapel  with  direct 
access  from  it.  The  niches  should  be  arranged  to  hold  from  1  to  5  urns, 
so  that  family  ashes  can,  if  desired,  be  stored  together.  The  urns  in  use 
for  holding  the  ashes  are  usually  of  what  is  known  as  the  "  Box  "  shape, 
being  16in.  by  8in.  by  Sin.  high.  The  fronts  of  the  niches  should  be 
closed  with  slabs  of  glass,  marble,  or  other  material. 
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Perhaps  the  finest  colambarium  in  the  world  is  that  at  San  Francisco. 
It  is  a  separate  buihiing  from  the  crematorium,  and  provision  is  made  for 
upwards  of  4,000  niclies. 

Before  leaving  this  part  of  our  subject  it  will  be  well  to  consider  the 
question  of  the  best  means  of  disposing  of  the  ashes  of  pei'sons  who  have 
been  cremated.  The  fact  that  there  is  an  indestructable  residue  after 
cremation  is  sometimes  urged  as  an  argument  against  the  practice.  "  It  is 
not  total  annihilation,"  the  objectors  say,  "  and  after  you  have  had  your 
cremation,  you  have  still  to  dispose  of  the  ashes."  This  is  true,  but 
instead  of  being  an  objection,  it  is,  in  the  eyes  of  many,  an  advantage. 
Sentiment  (and  it  is  impossible  to  dissociate  the  disposal  of  our  dead  from 
sentiment)  calls  for  something  tangible  and  material  around  which  the 
memory  of  those  departed  may  be  focussed.  Hence  the  fascination  the 
graves  of  our  dear  ones  have  ever  possessed.  Tlie  ashes  of  the  cremated 
dead  satisfy  this  natural  craving,  but  how  much  better,  surely,  to  have  to 
deal  with  the  inoffensive  residue  purified  by  fire  tlian  with  the  nocuous  and 
putrefying  corpse  I  The  amount  of  ashes  remaining  after  cremation 
averages  4  or  5  lbs.,  aud  consists  of  a  whitish,  gi'itty  powder  mixed  with 
fragments  of  incinerated  bone,  and  absolutely  devoid  of  organic  matter. 
Personally,  I  consider  the  best  method  of  disposing  of  these  is  to  bury 
them,  and  it  is  scarcely  necessary  to  point  out  that  the  amount  of  ground 
required  for  this  purjjose  is  trifling  as  compared  with  that  required  for 
inhumation.  But  with  many,  the  practice  of  storing  the  ashes  in  urns 
placed  in  niches  finds  favour,  and  hence  the  need  for  columbaria. 

(/)  Mortuarii. — The  necessity  for  a  small  mortuary  in  which  bodies 
may  remain  prior  to  cremation  is  obvious,  though,  as  it  will  only  be 
occasionally  recjuired,  no  great  expense  need  be  incurred. 

(g)  Vextnj,  Waitiug-room,  Offices,  ^r. — A  i-oom  for  the  ofticiating 
minister,  and  a  waiting-room  for  friends  and  others  remaining  during  the 
progress  of  cremation,  are  also  desirable. 

Management  of  Ckematohia. 

Every  cremation  authority  is  subject  under  the  Cremation  Act,  1902, 
to  the  regulations  made  by  the  Home  Secretary.  These  arc  to  the 
following  effect : — 

Every  crematorium  shall  be  maiutained  in  good  working  order,  be 
provided  with  a  sufficient  number  of  attentlants,  and  be  kept  constantly 
in  a  cleanly  and  orderly  condition.  It  shall  be  open  to  insjjcction  at  any 
reasonable  time  by  anyone  ai)])()inte<l  for  the  purpose  by  tiic  Home 
Secretary  or  I^jcal  (joveriimciit   Hoard.     It  sliall  be  unlawful  to  cremate 
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the  I'emains  of  anyone  who  is  known  to  have  left  a  written  direction  to 
the  contrary,  or  remains  which  have  not  been  identitied. 

Before  any  cremation  can  be  allowed  the  following  formalities  must  be 
complied  with  : — (1)  The  death  must  have  been  duly  registered. 

(2)  Aijplication  must  have  been  made  on  a  prescribed  form,  and  the 
particulars  duly  confirmed  by  statutory  declaration  (before  a  Justice  of 
the  Peace  or  Commissioner  of  Oaths)  by  an  executor  or  near  relative. 

(8)  Two  medical  certificates  must  be  obtained,  one  from  the  medical 
man  in  attendance  during  the  last  illness,  and  the  second  (the  confirmatory 
certificate)  from  a  medical  man  who  has  personally  investigated  the  cause 
of  death.  The  medical  man  who  gives  this  second  certificate  must  be 
of  at  least  five  years'  standing,  and  must  hold  some  recognised  public 
appointment,  such  as  medical  officer  of  health,  police  surgeon,  or  honorary 
physician  or  surgeon  to  a  hospital. 

Every  cremation  authority  must  appoint  a  Medical  Referee,  whose  duty 
it  is  to  examine  all  certificates  and  see  that  all  the  necessary  formalities 
have  been  duly  complied  with,  and  no  cremation  may  take  place  except 
upon  his  written  authority.  He  has  power  to  make  whatever  inquiries 
he  thinks  proper.  He  may,  if  he  think  it  necessary,  require  a  post-mortem 
to  be  made,  and  he  may  refuse  to  sanction  a  cremation  without  assigning 
any  reason. 

The  precautions  taken,  and  the  formalities  to  be  gone  through  before 
a  cremation  can  take  place,  are  such  that  the  likelihood  of  cremation 
being  resorted  to  as  a  means  of  concealing  the  evidence  of  foul  play 
is  so  exceedingly  remote  that  it  constitutes  no  real  argument  against  the 
practice  of  cremation.  Indeed,  the  perpetrator  of  foul  play  would  be  well 
advised  to  avoid  cremation  if  his  object  is  to  escape  investigation  and 
inquiry. 

As  compared  with  the  lax  precautions  and  trifling  formalities  which 
are  at  present  required  in  the  case  of  inhumation,  tiie  procedure  necessary 
before  a  cremation  can  take  place  does  undoubtedly  seem  somewhat 
formidable,  and  it  is  probable  that  this  tends,  in  some  cases,  to  prevent 
cremation  being  resorted  to.  In  the  public  interest,  however,  we  should 
agitate  rather  for  an  increase  in  the  stringency  of  the  precautions  to  be 
taken  in  the  case  of  inhumation  than  for  a  relaxation  of  those  required 
before  cremation. 

It  is  essential  for  the  efficient  carrying  out  of  cremation  that  a 
responsible  and  intelligent  official  be  appointed  for  the  purpose ;  but  as  his 
services  ni  respect  of  cremations  will,  at  present,  at  any  rate,  be  only 
occasionally  required,  it  is  desirable  where  possible  that  the  post  should  be 
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combined  with  some  other,  e.[i.,  registrar  of  a  cemetery.  It  is  scarcely 
necessary  to  point  out  that  it  is  most  important  that  the  whole  process  of 
cremation,  from  beginning  to  end,  should  be  carried  out  in  a  manner  at 
once  reverent,  orderly,  and  prompt.  There  should  not  be  the  slightest 
hitch,  unnecessary  noise,  or  anything  calculated  to  jar  in  the  slightest 
degree  upon  the  feelings  of  the  bereaved. 


De.  Loris  C.  P.uiKEs  (Chelsea)  thought  that  cremation  was  not  carried 
out  on  scientific  principles,  and  that  the  body  which  contains  73  per  cent,  of 
water  in  its  tissues  should  be  dried  or  mummified  by  means  of  a  hot  air  blast  in 
a  suitable  chamber  before  being  committed  to  the  flames.  The  great  cost  of 
original  construction  and  upkeep  was  due  to  the  fieree  temperatures  necessary  to 
destroy  a  body  in  the  space  of  an  hour  or  two,  which  caused  expansion  of  the 
brickwork  of  furnace  chamber  and  chimney,  and  subsequent  contraction  when 
the  furnace  cooled.  .These  very  high  temperatures  would  not  be  necessary  if  the 
body  was  deprived  of  the  greater  part  of  its  watery  constituents  before  combus- 
tion. The  drying  process  should,  of  course,  be  considered  as  a  part  of  the 
cremation,  the  funeral  service  taking  place  on  the  arrival  of  the  body  at  the 
crematorium. 

Dn.  Heubert  "Williams  (City  of  London)  referred  to  the  cost  of  cremation, 
and  pointed  out  that  the  cost  of  a  cremation  in  tlie  City  of  London  crematorium 
at  llford  does  not  exceed  £4,  whilst  the  crematorium  cost  .£7,000.  The  amoimt 
of  coke  necessary  for  a  cremation  would  not  be  proportionally  so  much  if  a 
number  of  cremations  took  place  each  day,  the  prime  cost  being  the  amount  of 
coke  used  in  the  first  heating  of  the  furnace,  whilst  the  time  occupied  in  the 
actual  cremation  was  05  to  70  minutes. 

Cremations  did  not  make  such  headway  as  could  be  desired  chiefly  owing  to 
sentimental  and  religious  objections,  and  perhaps  also  to  the  stringency  of  the 
regulations,  which  required  the  production  of  certificates.  He  referred  to  an 
instance  where  a  young  man  who  had  died  in  Berlin  had  been  brought  to  this 
country  for  cremation;  the  certificates  were  in  order,  but  one  was  missing, 
the  certificate  of  registration,  and  the  Home  Ofiice  decided  tliat  the  crema- 
tion could  not  take  place  unless  an  inquest  was  held.  Cremation  did  in  only  70 
minutes  what  it  took  several  years  to  accomplish  when  the  body  was  buried  in 
the  ground,  and  anyone  who  had  had  experience  of  the  exhumation  of  bodies 
must  ap[)reciate  tlie  desirabihty  of  cremation. 

Aldkiiman  "Wilson  (Newcastle)  expressed  his  strong  approval  of  Dr.  Millard's 
paper,  and  also  of  the  interesting  remarks  of  Dr.  Parkes  and  Dr.  Williams,  and 
hoped  that  so  soon  as  sentiment  and  religious  objection  were  overcome  the 
practice  would  become  universal. 
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Aldeemax  Flowers  (Xewcastle-on-Tyne)  expressed  his  appreciation  of  the 
manner  and  matter  of  the  paper,  but  did  not  believe  in  cremation,  and  if  a 
proposal  were  made  to  establish  a  public  crematorium  in  Newcastle-upon-T3'ne, 
the  proposal  would  meet  with  his  strongest  opposition. 

Mr.  E.  E.  Lawsojt  (Leeds)  said  that  the}'  had  not  a  municipal  crematorium 
in  Leeds,  as  private  enterprise  in  the  way  of  a  cemetery  company  had  established 
one.  He  had  visited  cremations  in  various  parts  and  there  was  nothing  that 
anyone  could  object  to.  Unfortunately  there  was  a  prejudice  amongst  certain 
churches  against  this  practice ;  well  they,  as  sanatarians,  whilst  they  respected 
their  views,  could  only  deplore  their  attitude.  He  knew  the  view  was  not  a 
popular  one.  With  regard  to  expense,  if  less  money  were  spent  in  display,  or 
rather  if  the  same  money  were  spent  in  cremation,  it  would  be  better  from  a 
sanitary  point  of  view. 

Dr.  p.  Boobbyee  (Nottingham)  said  that  modern-day  sanatarians,  as  the 
exponents  of  almost  the  entire  physical  side  and  much  of  the  moral  side  of 
civilization,  must  of  necessity  offer  whole-hearted  support  to  cremation.  Destruc- 
tion of  the  body  by  fire,  he  said,  only  hastened  the  process  of  inevitable  decay, 
while  depriving  it  of  many  of  the  gruesome  details  incidental  to  ordinary  burial. 
He  would  recommend  this  view  of  the  case  to  the  consideration  of  sentimental 
objectors  to  cremation.  Dr.  Boobbyer  then  gave  a  description  of  the  hideous 
nuisance  frequently  occasioned  by  the  burial  of  bodies  in  leaden  coffins.  It 
seemed  to  him  a  matter  for  much  regret  that  Christian  churches  and  sects  should 
so  often  oppose  cremation.  The  church  of  Rome,  he  thought,  was  the  most 
uncompromising  opponent.  Religious  opposition  was  necessarily  the  most 
difficult  opposition  to  meet.  Medico-legal  objections  could  be  overcome  by  the 
imposition  of  adequate  restrictive  regulations,  but  the  ex-cathedra  opposition  of 
religious  bodies  presented  insuperable  difficulties  so  far  as  the  faithful  of  the 
opposing  body  was  concerned.  Let  them  not  be  discouraged,  however.  Truth 
and  right  would  prevail  in  the  end,  and  cremation  represented  truth  and  right  in 
the  disposal  of  the  dead,  as  compared  with  all  other  ax'ailable  methods. 

Dr.  J.  SroTTiswoODE  Cameeox  (Leeds)  said  that  he,  like  Dr.  Williams,  was 
medical  referee  to  a  crematorium,  and  confirmed  his  contention  that  some  modifi- 
cation of  the  Home  Office  regulations  would  come  in  time.  In  one  case  a 
gentleman  fishing  in  the  Tweed  was  seized  by  apoplexy  and  landed  in  Scotland. 
No  medical  man  saw  him  alive  after  his  attack.  There  was  no  coroner's  jury  in 
Scotland.  The  Procurator  Fiscal  investigated  the  ease  and  certified  for  burial ; 
but  this  certificate,  in  the  absence  of  certificates  B  &  C,  was  useless  in  England. 
The  difficulty  was  got  over  by  a  post  mortem.  In  many  cases  the  difficulties  of 
the  medical  referee  arose  chiefly  from  the  fact  that  medical  men  were  apt  to  fill 
up  form  C,  the  confirming  certificate,  without  reading  it  carefull}',  and  therefore 
omitted  certain  very  important  answers,  required  to  show  that  the  writer  of  the 


518  Construction  and  Management  of  Crematoria. 

confirmatory  certificate  had  given  the  cause  of  death  his  careful  and  impartial 
consideration, — that  he  had  not  adopted  without  enquiry  the  opinion  of  the 
medical  man  in  attendance.  In  the  great  majority  of  cases  there  was  no  suspicion 
of  foul  play,  but  safety  required  that  form  C  should  be  filled  up  quite  impartially, 
and  as  the  result  of  careful  consideration  of  all  the  circumstances.  Too  often, 
however,  the  confirming  medical  man  did  not  show  in  his  certificate  that  he  had 
made  that  inquiry,  and  interviewed,  as  required,  the  relations  and  nurses  alone. 

Mr.  LrKE  31.  Hill  (George  Town,  British  Guiana)  referred  to  the  practical 
interest  he  took  in  Dr.  Millard's  paper,  as  five  years  ago,  on  one  of  his  periodical 
visits  to  this  country,  he  had  been  charged  by  his  corporation  to  obtain  informa- 
tion \nth  a  view  to  preparing  a  report  with  plans  and  estimate  for  the  erection 
of  a  crematorium  in  Demerara.  On  his  return  to  the  colony  he  put  on  paper  the 
required  information,  taking  as  his  type,  with  certain  necessarj-  modifications  to 
suit  local  conditions,  the  crematorium  at  Golders  Green  with  Simons'  furnace  for 
the  use  of  coke  as  fuel.  Unfortunately  soon  after,  owing  to  the  extinguishing  of 
the  local  gas  works  in  face  of  the  advent  of  electric  light,  the  fuel  difficulty  was 
intensified  through  the  absence  of  coke  as  well  as  gas.  With  a  freight  of  40s. 
per  ton  the  importation  of  coke  was  out  of  the  question,  and  the  local  price  of 
petroleum  oil  precluded  its  use  as  a  fuel.  He  therefore  wished  to  know  if  wood 
charcoal,  which  was  prepared  in  the  colony  and  largely  used  for  domestic 
pur])oses,  would  be  considered  a  suitable  fuel  for  cremation. 

Unfortunately,  his  estimate  of  cost,  some  .£8,000,  for  a  complete  crematorium 
with  the  necessary  adjuncts  of  mortuary  chapel,  columbarium,  etc.  (for  he 
believed  that  cremation,  if  to  be  a  success  and  to  gain  the  confidence  of  the 
people,  must  be  conducted  decently  and  in  order)  was  beyond  the  means  at  the 
disposal  of  his  corporation,  so  the  question  had  to  be  shelved  for  the  present. 

Mr.  Hill,  in  conclusion,  gave  his  personal  experiences  in  the  course  of  his 
duties,  of  the  advantages  of  cremation  over  earth  burial  in  the  colony  he  came 
from. 

ALDEttMAN  O'Haxlox  (Wallsend)  said  that  where  congestion  existed  the 
population  was  about  8(1  per  cent,  working  class,  and  therefore  those  in  higher 
places  should  set  an  example  and  not  bury  their  dead  in  St.  Paul's,  Westminster 
Abbey,  and  other  churches.  The  opposition  of  the  churches  was  passive,  and 
they  had  better  let  it  remain  at  that  and  not  provoke  opposition  by  attacks.  He 
hojied  that  it  would  never  come  to  pass  that  the  present  system  of  burial  would 
disappear,  and  that  the  new  system  advocated  would  supersede  it.  The  whole 
policy  seemed  to  savour  of  the  American  policy  of  hustle,  that  was,  to  get 
rid  of  our  dead  as  soon  as  possible. 


uy 


^WOMEN    HEALTH    VISITORS. 

By     Ikliss     O.     COCHRANE. 
(membkr.) 


To  those  who  realise,  with  the  late  Dr.  Richardson,  that  "  National 
Health  is  National  Wealth,"  and  "National  Wealth  is  National 
Health,"  one  of  tlie  most  promising  movements  of  the  present  time  is  the 
increasing  tendency  to  appoint  women  health  visitors. 

Wherever  these  appointments  have  been  made  the  results  have  been 
satisfactory,  and  medical  men  have  been  unanimous  in  emphasising  the 
good  that  has  been  done  by  well-trained  women  in  immediate  touch  with 
poorer  members  of  their  own  sex. 

Although  the  work  of  the  woman  health  visitor  is  more  or  less  similar 
to  that  of  the  sanitary  inspector,  it  is  not  the  same,  and  I  am  now  speaking 
only  of  the  health  visitor.  Sometimes  we  find  sanitary  inspectors  who  are 
also  health  visitors,  health  visitors  who  assist  in  the  supervision  of  mid- 
wives,  and  inspectors  of  midwives  who  devote  a  large  amount  of  time  to 
health  visiting. 

In  addition  to  sanitary  inspectors,  health  visitors  are  now  employed  in 
most  cities  and  large  towns  :  Birmingham  has  17  and  Manchester  IG ;  but 
owing  partly  to  the  backwardness  of  public  opinion,  and  partly  to  financial 
considerations,  very  few  are  as  yet  to  be  found  in  rural  districts.  Here 
unhappily  all  reforms  are  behindhand,  and  the  interests  and  welfare  of 
country  people  are  continually  overlooked  and  ignored. 

If  milk  supplies  are  under  consideration,  it  is  the  towns  which  are 
legislated  for,  and  few  persons  seem  to  remember  the  hundreds  of  villages 
which  have  almost  no  milk  at  all,  or  only  such  as  is  obtained  under  most 
objectionable  conditions. 

If  water  supplies  are  discussed  it  is  oftenest  with  the  view  of  providing 
the  towns,  whilst  villages  are  to  be  found  in  which  there  is  no  water  fit  to 
drink ;  where  the  scarcity  is  such  as  to  cause  actual  privation ;  or  where  a 
quarter  or  even  half  a  mile  or  further  is  not  considered  too  great  a  distance 
from  which  to  fetch  the  daily  supply. 

It  has  often  been  said  that  insanitary  conditions  which  are  common  in 
the  country  would  not  be  tolerated  in  the  town,  and  those  in  authority  case 
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their  consciences  by  asserting  that  the  pure  air  of  the  country  atones  for 
housing  and  sanitary  evils. 

But  this  is  the  case  to  a  small  extent  only,  and  it  cannot  be  proved 
that  a  cottage,  the  walls  and  floors  of  which  are  saturated  with  stagnant 
damp,  is  less  unhealthy  and  liable  to  foster  rheumatism  and  other  com- 
plaints because  it  is  in  a  village.  Neither  is  it  true  that  water  which  has 
passed  through  a  churchyard,  or  is  in  close  proximity  to  a  dry-steined  cess- 
pit, is  less  injurious  to  drink  because  it  happens  to  be  in  the  country. 

It  will  be  no  exaggeration  to  say  that  all  those  who  have  attempted  to 
promote  rural  I'eform  by  direct  measures  have  had  to  contend  with  very 
considerable  opposition ;  and  whilst  it  will  still  be  necessary  tactfully  to 
pursue  such  measures  wherever  possible  and  advisable,  it  will  also  be 
wise  to  devote  in  the  future  increased  attention  to  the  organisation  of  side 
attacks,  that  by  so  doing  the  enemy  may  be  moi'e  readily  vanipiished. 

Amongst  the  side  attacks  on  insanitary  conditions  in  the  homes  of  the 
agricultural  j)opnlation,  two  of  those  from  which  we  may  hope  for  much  in 
the  near  future  are  the  medical  inspection  of  school  children,  and  the 
appointment  of  more  women  health  visitors.  The  one  will  probably  lead 
to  the  other,  for  if  the  medical  inspection  of  children  is  to  be  of  the  least 
national  service  and  is  to  justify  the  large  amount  of  money  spent  upon  it, 
it  will  be  absolutely  necessary  to  follow  up  the  inspections  by  visits  to  the 
homes  of  the  children,  in  order  to  discover  the  causes  of  ill-health  and  to 
advise  as  to  remedies.  No  persons  could  be  found  more  suited  to  this  work 
than  well-trained  women  health  visitors  directly  responsible  to  the  medical 
inspectors  of  school  children,  and  appointed  by  the  County  Councils. 

In  many  instances,  no  iloubt,  the  fault  will  be  found  to  lie  with 
ignorance  as  to  feeding,  clothing,  and  want  of  sleej)  and  of  fresh  air ;  but 
there  will  also  be  numerous  instances  of  children  drinking  polluted  water, 
sleejiing  in  overcrowded  rooms  or  with  very  old  people,  breathing  sewage- 
tainted  air,  and  requiring  milk  which  cannot  be  procured.  It  is  in  such 
cases  as  these  that  side  attacks  on  insanitary  housing  conditions  are  likely 
to  prove  of  very  great  value  and  importance.  I  would  therefore  strongly 
urge  that  public  opinion  be  concentrated  on  the  effort  to  obtain  tiie 
appointment  in  rural  districts  of  as  many  health  visitors  as  will  be  requireti 
to  com|)lement  the  work  of  medical  ins])ection  of  school  children. 

In  Warwickshire  the  county  medical  officer.  Dr.  Bostock  Hill,  was  so 
favourably  impressed  witli  the  work  done  by  the  health  visitors  in  Bir- 
mingham, and  so  strongly  of  opinion  that  such  work  was  e((nally  necessary 
in  the  rural  and  small  urban  districts,  that  he  succeeded  in  ol)taining  for 
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these  the  ap]jijintment,  at  first  of  one,  and  in  the  end  of  four  liealth  visitors 
for  the  county. 

In  a  paper  read  by  Dr.  Hill  at  a  meeting  of  The  Royal  Sanitary 
Institute,  he  says  : — • 

"  Speaking  with  some  experience  of  the  sanitary  administration  of  every 
kind  of  district,  I  have  no  hesitation  in  stating  that  the  need  for  health 
visiting  is  equaUy  great  in  country  and  in  town.  "While  it  is  true  that 
there  is  not  the  same  overcrowding  on  space,  and  while  many  of  the 
debiUtating  influences  of  town-life  are  absent  in  the  country,  yet  the  same, 
or  a  greater  ignorance  prevails  of  elementary  physiology,  and  of  the  proper 
methods  of  feeding  and  rearing  children ;  while  also  it  is  true,  in  many 
instances,  that  life  has  to  be  spent  in  dwellings  more  incompatible  with 
healthy  existence  than  the  majority  of  those  found  in  towns.'" 

The  Warwickshire  health  visitors  are  fully  trained,  their  principal 
duties  in  the  rural  as  in  other  districts,  are  to  instruct  mothers  as  to  the 
feeding,  washing,  and  clothing  of  their  infants,  and  on  the  necessity  for 
fresh  air.  As  they  are  well  versed  in  the  sanitation  of  buildings,  they 
take  notice  of  any  defects  they  observe,  such  as  stopped  drains,  uncleanly 
closets,  bad  paving,  dampness  of  houses,  windows  that  will  not  open, 
stopped-up  chimneys,  and  general  uncleanliness  of  the  place. 

These  defects  are  reported  to  the  county  medical  officer,  and  at  his 
expressed  desire  also  to  the  district  medical  officer  or  sanitary  inspector. 
"  In  this  way,"  says  Dr.  Hill,  "  I  have  known  in  certain  districts  an 
immense  amount  of  sanitarj-  work  done." 

Rural  districts  are  often  large  and  have  scattered  populations,  and 
sanitary  inspectors  are  not  able  to  make  frequent  visits  everywhere,  and 
Dr.  Hill  has  found  that,  in  the  large  majority  of  instances,  the  assistance 
rendered  by  the  health  visitors  has  been  gi'eatly  appreciated  by  the  sanitary 
authorities. 

With  the  consent  of  the  education  authority,  the  health  visitors  give 
health  talks  in  the  village  schools.  They  visit  houses  where  children  have 
been  newly  bom ;  and  when  fully  trained  as  midwives  themselves  they 
inspect  midwives  and  their  kit. 

The  Rural  Housing  and  Sanitation  Association  (by  the  kind  consent  of 
Dr.  Rostock  Hill  and  the  County  Councils'  Association)  have  obtained  for 
circulation  some  reprints  of  a  paper  by  Dr.  Hill,  recently  published  on  this 
subject  in  the  County  Councils'  Association's  official  circular.  Copies  of 
this  leaflet  can  be  obtained  from  the  Secretary,  Rural  Housing  and 
Sanitation  Association,  Parliament  Mansions,  Victoria  Street,  S.W. 

Women  wishing  to  qualify  themselves  for  the  important  work  of  health 
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visitors  will  be  glad  to  know  that  The  Royal  Sanitary  Institute  has  now 
established  a  special  examination  for  women  health  Ansitors  and  school 
nurses.  Full  particulars  can  be  obtained  from  the  Secretary,  Mr.  White 
Wallis. 

One  of  the  happiest  signs  of  the  present  time  is  the  increasing  sense  on 
the  part  of  the  pubhc  as  to  its  responsibility  for  the  moral  and  physical 
well-being  of  its  children.  To  lovers  of  children,  and  to  those  who  realize 
that  "the  child  is  father  of  the  man,"  these  signs  are  full  of  hope. 
Refomiers  cannot  always  promote  reform  in  the  way  that  appears  to  them 
the  best ;  and  their  work  will  be  far  more  valuable,  and  their  influence 
more  powerful  for  good  if  they  are  ready  to  seize  opportunities  as  they 
offer,  even  if  in  doing  so  the  schemes  for  whicli  tliey  have  lived  and 
worked  are  relegated  for  a  time  to  a  secondary  place. 

Every  age  has  its  failings,  and  also  its  special  aspirations  and  gropings 
after  higher  things,  and  it  is  the  part  of  the  true  reformer  to  know  how  to 
take  advantage  of  these  for  the  greatest  good  of  mankind.  For  just  as 
the  rising  tide,  if  uncontrolled,  will  spend  its  strength  in  vain  efforts  to 
destroy  barriers,  these  same  barriers  may  be  circumvented  if  the  new  and 
cleansing  forces  are  wisely  directed  into  the  wavs  of  least  resistance. 


ALDEn>r\x  Flowehs  (Newca-stle-upon-Tyne)  expressed  his  surprise  that  there 
was  any  difficulty  in  urban  districts  of  obtaining  milk  for  children,  as  stated  by 
Miss  Cochrane.  He  was  of  opinion  that  the  health  visitors  should  be  fully 
qualified  as  health  visitors,  also  as  niidwives  under  tlie  Notification  of  Births 
Act. 

Miss  Eva  H.  .Ioxes  (Bradford)  said,  as  a  woman  sanitary  inspector,  she 
would  like  to  endorse  the  remarks  of  Miss  Cochrane  on  the  importance  of 
employing  only  fully  qualified  women  in  this  work.  Innumerable  difficulties 
must  arise  with  untrained  workers.  Were  Councils  more  careful  to  appoint  only 
well-trained  and  tactful  women,  the  difficulties  complained  of  would  soon  dis- 
appear. In  public  health  work  it  was  essential  to  have  the  welfare  of  the  people 
at  heart,  and  those  who  worked  for  the  love  of  their  fellow-men  rarely  met  with 
any  opposition. 

Aldebmak  IIixdmabsii,  Dk.  SrorriswooDE  Cameuox,  and  Couxcii.lou 
Lawsox  also  took  part  in  the  discussion. 
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A    SUMMARY    OF     INDUSTRIAL 

LEGISLATION  FROM  THE  MEDI^IVAL 

PERIOD. 

By     T.     OWENT     EDWARDS. 


THE  efficiency  of  facton-  legislation  in  our  country  has  not  been  ob- 
tained in  a  short  time.  Events  in  our  industrial  history  have  I'esulted 
in  enactments  made  to  meet  the  particular  need  of  the  event.  In  con- 
sidering the  history  of  England  in  the  fourteenth  century,  two  things 
stand  out  as  having  a  powerful  effect  on  the  industrial  conditions  of  our 
country,  the  great  wars  with  France,  and  the  Plague,  which  acted  on  the 
industrial  conditions  in  the  same  way,  that  is,  by  producing  a  dearth  of 
labourers.  The  wars  with  France  lasted  so  many  years  that  the  propor- 
tion of  able-bodied  men  who  were  killed  was  comparatively  great ;  and  in 
addition,  the  continued  absence  of  labourers  on  the  Continent  brought 
down  the  numbers  of  possible  labourers  to  a  minimum.  The  service  of 
the  King  made  a  more  powerful  apjteal  to  the  populace  than  the  peaceful 
industrial  and  agricultural  callings.  When  the  tide  of  human  beings  had 
flowed  back  to  our  island,  and  there  was  a  prospect  of  the  conditions  of 
labour  becoming  normal,  the  "Black  Death"  appeared  and  decimated  tiie 
population.  The  dread  disease  was  potent  not  only  against  the  weak  and 
ailing,  but  against  the  strong  and  healthy ;  indeed,  the  latter  appear  to 
have  suffered  more  than  the  fonner.  The  demand  for  labour  was  so  much 
in  excess  of  the  supply  that  it  enabled  those  men  who  could  work  to  de- 
mand a  high  rate  of  wages.  As  a  result  of  this  the  price  of  food  stuff 
became  excessive,  and  there  is  no  doul>t  that  the  ravages  of  the  plague  in 
the  later  months  were  increased  by  the  semi-starved  state  of  the  poorer 
classes.  Affairs  became  so  bad  that  in  1.349  an  Act  was  passed  prohibiting 
labourers  and  certain  craftsmen  from  taking  more  for  their  labour  than 
they  were  wont  to  be  paid  during  the  jirevious  sis  years.  But  it  was 
found  that  although  wages  were  reduced  the  prices  of  food  remained 
high,  with  the  result  that  the  oi-dinary  labourer  could  not  obtain  sufficient 
nourishment  with  the  wages  he  earned,  and  in  order  to  remedv  this  there 
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was  passed  in  the  same  year  an  Act  which  prohibited  bakers,  butchers, 
and  brewers  from  selling  food  except  at  a  reasonable  price. 

It  is  interesting  to  note  the  methods  then  in  vocjue  of  obtaining 
obedience  to  the  law,  for  the  Bishops  were  requested  to  have  these 
statutes  published  in  the  churches  and  to  direct  the  clergy  to  exhort  and 
admonish  their  parishioners  to  observe  the  statutes.  A  more  forcible 
method  was  used  in  1352,  when  an  Act  was  passed  fixing  the  wages  of 
labourers  and  certain  artificers  at  a  definite  standard,  penalties  being  im- 
posed for  giving  or  receiving  more  than  this.  The  enactment  was  made 
only  for  the  benefit  of  the  employer,  and  the  attempt  at  fixing  wages  with 
this  end  only  in  view  naturally  resulted  in  disaster. 

In  the  later  years  of  Edward  III.  there  was  a  marked  growth  in  the 
manufactures  of  the  counti'v,  and  English  wool,  which  had  previously 
been  exported  to  Flanders,  was  woven  at  home.  Coincident  with  this 
increase,  enactments  were  made  with  the  object  of  fixing  tlie  rate  of  wages 
and  conditions  of  labour.  In  13(50  the  variou;  enactments  of  the  previous 
20  years  were  summarised  and  confirmed,  and  attention  was  paid  to  the 
combination  of  labourers  which  had  resulted  from  these  enactments.  In 
137ti  a  decree  was  issued  which  forbade  these  combinations ;  and  a  greater 
consideration  of  the  labourers  was  shown  in  this  decree  which  included 
a  clause  forbidding  the  unfair  exactions  of  emploj-ers. 

In  the  reign  of  Henry  IV.  the  question  of  migration  of  the  population 
into  the  towns,  with  the  resulting  deai'th  of  labour  in  the  country,  first 
forced  itself  on  the  notice  of  the  authorities,  and  in  140H  an  attempt  at 
checking  the  migration  was  made  by  legislation.  After  over  .500  years 
the  same  social  problem  presents  itself  to-day,  and  its  solution  is  taxing 
the  ability  of  our  greatest  statesmen ;  the  exodus  and  unemployment  are 
coincident,  and  the  solution  of  one  will  mean  the  solution  of  the  other. 

In  the  reign  of  Henry  V.  the  conditions  existing  in  1348  returned. 
The  war  with  France  resulted  in  a  great  dearth  of  labour,  and  in  1414 
the  old  Statute  of  [..abourers  fixing  the  standard  of  wages  was  re-enacted. 
The  legislation  of  the  years  following  1414  was  of  but  little  interest,  but 
in  1450  an  Act  was  passed  regulating  the  hours  of  labour,  and  in  149(> 
tlie  time  allowed  for  meals  was  also  fixed ;  half  an  hour  was  given  for 
breakfast  and  one  ami  a  half  hours  for  dinner  and  the  sleep  which  was 
usually  taken  in  the  siunmer-time  after  the  meal ;  in  the  winter  one  hour 
was  allowed  for  dinner,  an  arrangement  which  gives  an  interesting  indica- 
tion of  tlie  habits  of  labourers  of  those  days. 

At  this  time  there  was  considerable  alarm  at  the  depopulation  of  the 
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Isle  of  Wight  owing  to  thu  conversion  of  tillage  into  pastui'e  land,  which 
resulted  in  only  two  or  three  herdsmen  being  employed  on  land  which 
previously  gave  employment  to  two  hundred  labourers  for  its  tillage.  The 
alarm  was  created  by  the  lack  of  men  for  the  purpose  of  defence  against 
attack  from  France,  and  it  resulted  in  an  enactment  being  passed  in  1488 
which  prohibited  any  man  from  taking  a  farm  of  more  than  ten  marks  on 
the  island,  and  which  further  enacted  that  tillage  land  should  not  be 
converted  into  pasture  land. 

Until  the  year  149.5  no  notice  of  shipwrights  had  been  taken  in  any 
of  the  enactments,  but  shipbuilding  had  gone  on  increasing,  becoming 
a  recognised  branch  of  industrial  occupation,  and  for  the  first  time  the 
wages  of  shipwrights  were  fixed  by  statute.  This  was  coincident  with  the 
foundation  of  the  British  Navy,  the  first  ship  possessed  by  the  Crown 
being  built  this  year  and  costing  £14,000. 

In  1.5.30  the  first  Aliens  Act  was  passed.  A  roaming  class  of  people 
then  known  as  Egyptians  had  for  some  time  flocked  into  the  country, 
moving  from  shire  to  shire,  using  no  craft  except  the  subtle  craft  of 
deceiving  people  by  palmistry.  It  was  therefore  enacted  that  no  more  of 
their  class  should  enter  the  realm,  and  further,  that  within  sixteen  days  all 
should  be  sent  out  of  the  land,  but  still  we  have  the  Eomany  with  us  in 
these  modern  days. 

In  the  reign  of  Edward  VI.  a  great  deal  of  attention  appears  to  have 
been  given  to  wastrels  and  wanton  persons ;  fines  were  inflicted  for 
skulking,  and  if  a  man  was  convicted  for  loitering  or  not  applying  himself 
to  labour  he  was  liable  to  be  branded  and  sold  as  a  slave  for  the  period  of 
two  years.  This  Act,  which  marks  the  reintroduction  of  slavery  into 
England,  was  repealed  a  few  years  after  its  introduction. 

The  reign  of  Mary  was  marked  by  a  curious  enactment  which  regulated 
the  number  of  looms  which  a  weaver  might  possess,'  but  there  was  very 
little  further  industrial  legislation  until  the  reign  of  Elizabeth,  when  the 
interesting  Statute  of  Apprentices  came  into  force  in  1564.  This  was  a 
direct  attempt  to  produce  labourers  skilled  in  the  various  arts  and  crafts, 
and,  although  some  of  the  clauses  showed  lack  of  foresight,  there  is  no 
doubt  that  the  statute  did  much  to  help  the  progress  of  industry  during 
the  reign.  By  the  statute  no  one  was  allowed  to  exercise  an  art  or  craft 
unless  he  had  been  apprenticed  for  seven  years,  and  there  was  also  a 
regulation  that  there  should  be  one  journeyman  to  every  three  apprentices. 
This  Act  was  repealed  in  1817,  as  it  restricted  the  supply  of  labour,  which 
enubled  the  men  to  combine  against  the  employers. 
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In  the  century  following  1504,  legislation  was  directed  mainly  towards 
the  regulation  of  wages,  and  in  the  early  years  of  the  eigliteentli  century 
it  was  found  necessary  to  prohibit  the  combination  of  workmen  in  the 
woollen  trades.  A  period  of  more  active  industrial  legislation  was  started 
in  1770,  when  the  first  spinning  mill  was  erected  in  the  country.  Its 
establishment  sounded  the  death  knell  of  nearly  all  home  work  spin- 
ning. One  worker  could  attend  to  a  hundred  power  spindles,  and  each 
spindle  turned  out  twice  as  much  work  as  the  hand  spinning  wheel, 
so  that  the  magnitude  of  the  effect  is  not  to  be  wondered  at.  The 
introduction  of  power  driven  looms  soon  after (\-ards  had  a  much  smaller 
effect.  It  is  true  that  the  power  loom  was  four  times  as  rapid  as  the  hand 
loom,  but  the  hand  woven  article  was  superior  to  the  power  woven  one. 
This  superiority  still  exists,  with  the  result  that  the  hanil  weaver  works 
to-day  not  only  in  the  factories,  but  also  in  his  own  cottage. 

In  the  years  following  1770  the  gradually  increasing  use  of  water 
power  in  the  chief  industries  of  the  country  resulted  in  the  increasing 
suppression  of  housework,  with  evil  results.  Some  of  those  evils  were 
those  arising  from  the  sites  on  which  the  new  power  mills  were  built. 
The  dependence  of  their  machinery  on  water  power  necessitated  their 
dose  proximity  to  streams,  and  frequently  they  were  erected  on  damp  soil 
or  water-logged  morasses.  The  ignorance  of  people  concerning  matters 
of  sanitation  resulted  in  these  buildings  being  most  insanitary  and  un- 
suitable workplaces.  With  the  development  of  these  water-power  mills 
began  also  another  evil,  which  grew  into  a  horror  that  marks  one  of  the 
greatest  blots  in  our  industrial  life,  the  system  of  child  apprentice  labour. 
The  heartlessness  and  brutality  of  the  system,  together  with  the  insanitary 
state  of  the  mills  already  mentioned,  resulted  in  the  ])assing  of  the  first 
Factory  Act  in  1802,  known  as  the  "Health  and  Morals  Act."  For  a 
few  years  the  evils  of  child  apprenticeship  were  lessened,  but  the  introduc- 
tion of  steam  power  in  the  early  years  of  the  nineteenth  century  enabled 
manufacturers  to  erect  mills  in  the  populous  districts  and  thus  to  evade 
the  provisions  of  the  Act  in  many  ways.  Then  began  the  horrible  chai)ter 
of  our  history.  At  first  ])arents  refused  to  allow  their  children  to  work  in 
the  mills,  ))ut  the  guardians  of  the  poor  had  no  such  scruples  concerning 
tlie  poor  law  children,  and  the  resulting  decrease  in  wages  compelled  the 
working  peojjle  to  take  their  own  children  to  the  mills  and  make  wage- 
earners  of  them. 

Describing  these  conditions  of  child  labour.  Sir  .lolui  Gorst  says, 
*'  The  guardians  of  the  ])oor  solil  parish  children  from  five  years  old  and 
upwards  to  nianufactnrei's  ;  these   helpless  children  were  conveyed  to  the 
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manufacturing  districts  on  canal  boats  in  a  manner  which  recalls  the 
horrors  of  the  slave  trade ;  they  worked  sixteen  hours  at  a  stretch  ;  they 
were  fed  v/ith  the  pigs ;  and  the  mortality  was  awful." 

These  evils  resulted  in  a  Parliamentary  Commission  on  the  subject, 
and  the  forcible  evidence  given  was  soon  afterwards  followed  by  legislation 
which  aimed  at  reducing  the  evils.  Act  followed  Act,  and  legislation  has 
continued  until  the  present  day,  when  the  conditions  of  factory  life  are 
more  consistent  with  the  standard  of  living  which  our  present  state  of 
civilisation  and  our  sense  of  humanity  demand. 

It  will  be  seen  that  the  beginning  of  the  nineteenth  century  was 
marked  by  a  change  in  the  aims  of  industrial  legislation.  Up  to  that 
time,  nearly  every  enactment  arose  from  the  desire  to  protect  the 
employer,  but  afterwards  legislation  was  brought  about  with  a  fuller 
consideration  of  the  needs  of  the  employed.  An  indication  of  this  may  be 
seen  in  the  sentence  of  twelve  months'  hard  labour  given  to  an  employer 
for  employing  a  girl  for  long  hours  beyond  her  strength  and  neglecting  to 
feed  her  properly,  so  that  she  became  emaciated  and  her  health  impaired. 

The  Factory  Act  of  1 833  is  interesting  on  account  of  its  making  a 
distinction  for  the  first  time  between  a  "  child  "  and  "  young  person,"  the 
hours  of  the  former  being  restricted  to  nine  and  of  the  latter  to  twelve 
hours  per  day.  It  was  by  this  Act  also  that  the  first  factory  inspectors 
were  appointed,  but  as  there  were  only  four  appointed  for  the  whole 
country,  the  benefits  resulting  were  on  a  very  small  scale. 

The  attempts  of  some  of  the  advanced  legislators  to  protect  the  work 
of  women  culminated  in  1844  in  an  Act  which  regulated  the  hours  of 
women,  and  made  them  the  same  as  those  of  young  persons.  In  this  Act 
the  guarding  of  certain  kinds  of  machinery  was  enforced.  Until  1860, 
legislation  had  applied  to  textile  factories  only,  but  in  that  year  and  the 
year  following  other  industries  allied  to  the  textile  trade  were  included ; 
and  in  1864  there  were  included  six  other  trades  which  were  not  allied  to 
textile.  Amongst  them  was  fustian  cutting,  and  as  this  was  largely  a 
home  industry,  this  is  the  first  Act  which  refers  to  home-workei's. 

In  1863  the  Bakehouse  Regulation  Act  was  passed.  This  Act  pro- 
hibited the  employment  in  bakehouses  of  persons  under  eighteen  years 
between  nine  p.m.  and  five  a.m.  It  also  referred  to  the  sanitation  and 
ventilation  of  bakehouses,  and  contained  additional  regulations  with 
respect  to  bakehouses  in  towns  or  cities  of  more  than  5,000  persons. 
These  regulations  with  some  additions  have  continued  in  force  to  this  day. 
The  provisions  of  the  Act  divide  themselves  into  two  classes,  sanitation 
and  hours  of  employment.     The  duties  of  enforcement  being  in  the  hands 
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of  the  local  authorities  who  were  the  same  bodies  as  those  entrusted  with 
carrying  the  Nuisance  Acts  into  operation. 

Following  Commissions,  notably  the  Children's  Employment  Com- 
mission in  18fi7,  public  opinion  brought  about  the  extension  of  the 
Factory  Acts  to  all  works  where  mechanical  power  was  used  in  aid 
of  manufacture.  In  the  same  year  the  Workshops  Regulation  Act  was 
passed,  by  means  of  which  practically  all  labour  exercised  by  way  of  trade 
or  gain  was  brought  under  inspection  and  the  experiment  was  tried  of 
making  the  local  authorities  responsible.  The  experiment  proved  a 
failure,  and  after  four  years  the  responsibility  of  enforcing  the  Act  was 
transferred  to  the  Home  Office,  and  this  resulted  in  the  places  under  the 
inspection  of  the  Factory  Department  being  ipiadrupled.  The  Workshop 
Regulation  Act  did  not  contain  any  sanitary  provisions,  the  sanitary 
conditions  of  workshops  being  regulated  by  the  Sanitary  Act  of  1866, 
under  section  19,  which  included  under  the  definition  of  a  nuisance  any 
factory,  workshop,  or  workplace  not  kept  in  a  cleanly  state,  not  sufficiently 
ventilated,  or  which  was  overcrowded.  Therefore  it  will  be  seen  that 
though  the  enforcement  of  the  Workshop  Regulation  Act  of  1867  was 
transferred  to  the  factory  inspectors,  they  had  no  direct  authority  to 
enforce  the  sanitary  provisions  in  workshops.  Their  power  in  that 
direction  was  confined  to  advice,  whilst  Ijakehouses  were  outside  their 
jurisdiction. 

Upon  this  subject  the  Report  of  the  Royal  Commission  appointed  in 
1875,  in  pages  18  and  19,  stated  "In  the  Bakehouse  Act  there  are  no 
educational  provisions,  and  indeed,  children  are  in  nij  way  mentioned  in 
the  Act."  Mr.  Cooke  Taylor  (until  recently  one  of  H.M.  Superintending 
Inspectors  of  Factories)  writes,  "That  children  refused  by  certifying 
surgeons  for  work  in  the  lighter  industries  for  10  or  10^  hours  a  day, 
were  sent  down  into  the  bakehouse  apparently  for  16  hours  at  a  stretch  I 
This  arrangement.  I  am  informed,  is  facetiously  described  as  putting  them 
in  the  hot-house  to  mature." 

The  Public  Health  Act,  1872,  for  the  first  time  constituted  urban  antl 
rural  sanitary  authorities  throughout  the  country.  Then  in  1875  the 
Act  of  1872  and  the  majority  of  the  sanitary  Acts  were  consolidated  in 
the  Public  Health  Act  of  that  year,  but  the  Bakehouse  Act  of  1863  was 
not  included,  and  therefore  the  duty  of  enforcing  it  remained  unchanged. 

In  1878  all  previous  Factory  and  Workshop  Acts  were  consolidated, 
and  the  definition  of  factory  and  workshop  altered.  One  of  tiie  most 
important  changes  was  the  bringing  of  workshops  where  young  jiersons 
or  children   were  employed   under    the    same    regulations   as    non-textile 
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factories  as  regards  hours,  sanitation,  ami  conditions  of  emplovment ; 
whilst  workshops  in  which  women  only  were  employed  and  domestic  work- 
shops were  subjected  to  modified  restrictions  as  to  hours  of  employment 
and  were  exempt  from  the  sanitai-y  provisions  of  the  Act. 

In  1891  another  Factory  Act  was  passed  having  for  its  object  the 
bringing  of  all  factories  and  workshops  to  the  same  level  of  sanitation. 
Under  this  Act  all  workshops,  except  bakehouses,  which  throughout  have 
been  specially  legislated  for,  wei'e  exempt  from  the  sanitary  provisions  of 
the  Act.  Therefore  the  sanitary  condition  of  workshops  was  again  trans- 
ferred to  the  local  authorities,  to  be  dealt  with  under  the  Public  Health 
Acts,  and  with  a  reservation  of  certain  powers  for  the  factory  inspectors  in 
default  of  the  local  authorities.  The  transfer  of  duties  was  not  at  first  a 
success,  the  responsibility  of  the  local  authorities  not  having  been  fully 
recognised  by  them.  But  the  Act  of  1895  made  it  compulsory  for  the 
local  authorities  to  report  to  the  factory  inspector  the  proceedings  taken 
with  regard  to  complaints  received  from  him.  This  led  to  action  and  an 
advance  in  enforcing  the  sanitary  provisions  in  workshops,  and  this  im- 
provement, with  some  exceptions,  has  continued  up  to  the  present. 

The  existing  Factory  Acts  apply  to  factories,  workshops,  domestic 
workshops,  laundries,  docks,  buildings  in  the  course  of  construction,  and 
warehouses.  With  the  exclusions  of  factories,  the  provisions  of  section  91 
of  the  Public  Health  Act  have  an  equally  wide  application.  The 
functions  of  the  Factory  Department  and  the  Local  Authorities  have  not 
Ijeen  changed  by  recent  legislation  ;  the  duties  of  the  Local  Authorities 
having  been  set  out  by  the  memoranda  issued  b}'  the  Home  Office. 

There  is  considerable  administrative  machinery  in  existence  for  the 
control  and  improvement  of  tlie  conditions  of  life  in  our  factories  and 
workshops,  and  by  the  full  co-operation  of  the  two  services  this  is  steadily 
being  effected. 
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CONFERENCE   OF   MEDICAL   OFFICERS   OF    HEALTH. 


ADDRESS 

By    EDW^ARD    "SVALFORr),     M.D.,     D.P.H. 

Medical  Officer  of  Health,   Cardiff, 
(fellow), 

Pkesidext  of  the  Conferenc  e. 


"SANITARY    PROGRESS    IN    CARDIFF." 

THE  appointment  of  medical  officer  of  health  for  Cardiff  dates  from  the 
Year  1847.  It  was,  I  believe,  cue  of  the  earliest,  if  not  quite  the 
earliest  appointment  of  the  kind  made  in  the  United  Kingdom.  Judging 
from  the  condition  of  the  town  as  described  by  that  officer,  the  appointment 
was  not  made  at  all  too  soon.  Fortunately  in  that  year  the  local  authority 
was  able  to  secure  in  my  predecessor.  Dr.  Paine,  an  officer  of  unbounded 
energy  and  perseverance,  and  to  retain  his  valuable  services  until  the  year 
1888,  when  I  was  appointed.  To  him  and  to  the  local  authority,  who 
acted  upon  his  ad\'icc,  we  are  largely  indebted  for  our  present  reputation 
in  health  matters.  The  rapid  increase  in  the  population  in  the  urban 
district  of  Cardiff  is  shown  in  the  census  returns  since  1801,  as  follows: — 


Census 

Population. 

Estimated  Population. 

Year. 

Population. 

Year. 

Population 

1801    ... 

1,870 

1902  ... 

...      1(;.S,9()9 

1811   ... 

2,577 

1903  ... 

...      172,598 

1821  ... 

3,521 

1904  ... 

...     176,313 

1831  ... 

t),I.s7 

1905  ... 

...     180,054 

1841  .. 

10,077 

1906  ... 

...     183,823 

1851  ... 

...       18,351 

1907  ... 

...     187,020 

18t51  ... 

...       32,054 

1908  ... 

...     191,446 

1871  ... 

39,53(5 

1881  ... 

...       85,371 

1891  ... 

...     128,915 

1901  ... 

...     1(;4,333 

Tlie  corporation  of  the  city  of  Cardiff  is  responsible  for  the  sanitary 
administration  of  the  town  and  port.  Nominally  there  are  two  separate 
bodies,  the  Urban  Sanitary  Authority  having  jurisdiction  over  the  whole 
of  the  city  antl  the  Port  Sanitary  Authority  over  a  part  of  the  Customs 
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j)ort  of  Cardiff,  extending  from  the  mouth  of  the  River  Kumney  to  the 
common  boundary  of  the  parishes  of  Sully  and  Lavernock  :  the  district 
extending  three  miles  seaward  from  low-water  mark,  and  including  all 
ilocks,  rivers,  canals,  etc.,  within  that  limit.  In  both  cases,  however, 
the  City  Council  acts  as  the  Sanitary  Authority,  and  delegates  most  of  its 
executive  power  to  the  Health  and  Port  Sanitary  Committee.  Both 
authorities  have  now  an  efficient  and  well  qualified  staff  of  inspectors. 
Those  acting  for  the  town  comprise  an  inspector  of  nuisances,  who  is  chief 
inspector,  five  assistant  district  inspectors,  six  special  inspectors  in 
connection  with  infectious  diseases,  the  inspection  of  lodging-houses, 
factories,  and  workshops,  meat  and  other  foods.  There  are  also  three 
disinfectors,  three  clerks,  and  two  women  inspectors  or  health  visitors. 

The  staff  in  the  port  sanitary  district  comprises  a  chief  inspector,  five 
assistant  inspectors,  and  one  clerk. 

In  1888  the  staff  of  the  medical  officer  of  health  consisted  of  one 
inspector  of  nuisances,  who  acted  both  for  the  town  and  the  port,  and 
two  assistant  inspectors. 

The  commercial  prosperity  of  the  town  and  port  dates  from  the 
opening  of  the  first  or  West  Dock,  by  the  Marquess  of  Bute  in  1839. 
The  construction  of  the  complete  system  of  docks  necessarily  brought 
into  the  town  an  enormous  number  of  labourers  and  artizans,  and  housing 
difficulties  arose.  After  a  time,  however,  enterprising  builders  did  their 
best  to  keep  pace  with  the  times,  and  we  find  from  the  returns  that 
in  1871  there  were  8,135,  and  in  1891  20,476  inhabited  houses. 

During  this  pei"iod  the  population  increased  by  44  per  cent,  and  the 
inhabited  houses  by  (55  per  cent. 

The  number  of  inhabited  houses  in  1907  is  given  as  30,671. 
During  the  period  1841-51  the  housing  problem  seems  to  have  reached 
an  acute  stage  in  certain  parts  of  the  town.  In  1846-47  large  numbers  of 
labourers  came  over  from  Ireland,  and  the  medical  officer  of  health  reports 
that  house  accommodation  was  utterly  inadequate  to  meet  the  require- 
ments; overcrowding  necessarily  resulted,  sleeping  apartments  were  never 
empty  day  or  night,  as  beds  vacated  by  those  proceeding  to  work  were 
immediately  occupied  by  relays  returning.  A  glance  at  the  vital  statistics 
for  the  years  1847,  1848  and  1849  shows  that  in  each  of  those  years  the 
number  of  deaths  exceeded  the  number  of  births,  the  deaths  numbering 
484,  579,  and  864,  and  the  births  331,  428,  and  466,  respectively.  A 
death-rate  of  about  48  and  a  birth-rate  of  25  per  1,000  prevailed  during 
that  period.  The  inspectors  of  the  Board  of  Health  reported  tiiat  the 
town  was  in  a  deplorable  condition  at  that  time.  Beyond  a  partial  means 
of  carrying  off  surface-water  and  house-slops  no  provision  for  drainage 
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existed.  The  supply  of  water  was  inadequate  and  impure,  the  dwellings 
of  the  poor  were  of  the  worst  description  and  much  overcrowded,  epidemics 
of  various  kinds  prevailed.  Shortly  after  this  report,  namely  about  1850, 
the  Local  Authority  commenced  attempts  at  sanitary  reform. 

The  gradual  reduction  in  the  death-rate  since  the  year  1852  is  shown 
in  the  following  Table,  which  gives  the  annual  average  death-rate  per 
1,000  in  decennial  periods  and  in  years  since  1901. 


Death-rate  per  1,000. 


Death-rate  per  1,000. 


All 

Zj-motic 

.\il 

Zymotic 

causes. 

diseases. 

causes. 

diseases. 

1852-61 

29-2 

6-3 

1902     ... 

16-9 

2-6 

1862-71 

■2A-2 

4-6 

1903     ... 

14-4 

1-3 

1872-81 

20-0 

3-2 

1904     ... 

15-2 

1-8 

1882-91 

21-5 

3-3 

1905     ... 

13-5 

1-1 

1892-1901 

17-9 

2-3 

1906     ... 

14-2 

1-3 

1907     ... 

15-0 

1-9 

1865-74. 

1897-1906 

•34 

•01 

•49 

•40 

•72 

•10 

•10 

•39 

•92 

•09 

•84 

•66 

The  death-rates  per  1,000  from  the  several  infectious  diseases  during 
the  decennial  period  1865-74,  as  compared  with  those  of  1897-1906,  is 
given  below. 

Small-pox  ... 

^leasles 

Scarlet  Fever 

Diphtheria 

Fever,  including  Typhus  and  Enteric  Fever 

Diarrhiea    ... 

Small  pox,  scarlet  fever,  and  enteric  fever  during  this  period  sliow  a 
marked  decline  in  their  rate  of  mortality ;  and  it  is  worthy  of  note  that 
Asiatic  cholera  and  ty])hus  fever,  which  formerly  prevailed  from  time  to 
time  in  an  epidemic  form,  have  disappeared  from  the  mortality  returns. 

The  rate  of  infant  mortality  has  declined  from  1()5  deaths  inider  one 
year  i)er  1,000  births  in  the  decennial  period  1881-1890,  to  145  in 
1897-1906,  and  to  131  in  1907;  the  lowest  recorded  rate  being  118  in 
1905.  It  will  be  seen  that  diphtheria  is  the  only  disease  which  .shows  an 
increased  rate  of  mortality  during  the  more  recent  period.  It  was  during 
the  early  part  of  this  j)eriod  that  a  severe  epidemic  wave  of  diphtheria 
swept  over  South  Wales,  particularly  the  colliery  districts  at  the  back  of 
Cardiff.  In  1897  the  death-rate  from  this  disease  rose  to  ^6,  and  1898 
reached  the  high  figure  of  ^83  per  1,000.  Since  1902,  however,  a  steady 
decline  has  taken  jilace  in  the  diphtheria  death-rate,  as  follows : — 
Year.         Diphtheria  Ucath-rate.  Year.         Uiphtlieria  Death-nile. 

1902  ...      -52  i)er  1,01)0  1905      ...      -12  per  1,000 

1903  ...     -20         „  1906     ...     -01 


1904 


•17 


1907 


•12 
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The  rati's  of  mortality  from  small-pox  in  both  the  tlecennial  periods 
are  low  as  compared  with  those  which  prevailed  in  days  when  vaccination 
was  not  enforced  and  when  hospital  isolation  was  unknown.  In  the  ten 
years  1847-56,  the  death-rate  from  small-pox  was  1"04  per  1,000;  in 
1857-66  it  was  -87;  in  1867-76,  -14:  in  1877-86,  -2;  and  in  1897-1906 
it  was  "01  per  1,000.  Three  administrative  reforms  have  been  the  means 
of  placing  small-pox  very  completely  under  control,  vaccination,  compul- 
sory notification,  and  hospital  isolation,  with  which  must  be  included  the 
prompt  detection  of  the  disease  when  brought  into  the  port  by  shipping. 

With  respect  to  the  decline  in  the  mortality  from  scarlet  fever,  I 
believe  this  to  be  largely  due  to  improved  administrative  methods, 
compulsory  notification,  domiciliary  visits  by  the  staff  of  the  Health 
Department,  disinfection,  co-operation  of  school  teachers,  and  certainly  to 
hospital  isolation.  Notwithstanding  all  that  has  been  said  to  the 
contrary,  I  still  believe  firmly  in  the  advantages  of  this  form  of  preventive 
medicine,  I  have  no  desire  to  place  too  much  value  upon  statistics  in  this 
matter.  They  do  not,  I  think,  present  very  convincing  arguments  on 
either  side  in  this  controversy. 

It  is  apparently  impossible  to  compare  one  town  with  another,  or 
one  group  of  towns  with  another  group  by  this  method.  Dealing  with 
Cardiff  alone  for  different  periods  of  isolation  and  no  isolation,  the  figures 
are  as  follows  :  I  give  them  for  what  they  are  worth.  It  so  hapjiens  that 
in  Cardiff',  two  distinct  and  somewhat  severe  epidemics  of  scarlet  fever 
have  occurred;  one  in  1892,  when  there  was  practically  no  provision  for 
the  isolation  of  such  cases  in  hospital,  and  the  other  in  1902,  when  this 
form  of  isolation  was  freely  resorted  to.  In  the  epidemic  of  1892,  13  per 
cent,  of  the  cases  of  scarlet  fever  v.-ere  removed  to  hospital,  the  attack- 
rate  was  13  per  1,000  of  the  population,  and  the  death-rate  "65  per  1,000. 
In  1902,  48  percent,  of  the  cases  were  removed:  the  attack-i'ate  was  8 
per  1,000,  and  the  death-rate  "21. 

In  18,S4  there  was  also  a  severe  epidemic  when  there  was  no  isolation 
liospital,  the  attack-rate  was  28  per  1,000,  and  the  death-rate  1-36  per 
1,000.  As  at  this  time  the  compulsory  notification  of  cases  was  not 
carried  out,  it  is  only  possible  to  judge  of  the  number  of  cases,  and  to 
estimate  the  attack-rate  upon  the  basis  of  the  deaths.  Assuming  that 
the  proportion  of  deaths  to  cases  was  the  same  as  in  the  epidemic  of  1892, 
i.e.,  4-7  per  cent,  (the  highest  on  record),  there  would  have  been  2,723 
cases  in  the  town  with  a  population  of  93,468,  giving  an  attack-rate  of 
28  per  1,000.  If  we  compare  periods  of  five  years,  the  result  is  also 
favourable  to  hospital  isolation. 

Yesrs.  IsolHted  in  hospital.  Attack-rate.  Death-rate. 

1890-94         K;  per  cent.  (M  per  1,000         -IS  per  1,000 

1895-99         50-3         „  3-5         „  -08         „ 
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But  quite  beyond  this  statistical  aspect  of  the  case,  I  am  inclined  to 
think  that  the  value  to  certain  classes  of  the  community  of  hospital 
isolation  has  not  been  sufficiently  emphasized.  The  educational  value  is 
enormous ;  without  this  form  of  isolation  the  interference  with  education 
by  preventing  the  school  attendance  of  those  who  have  been  in  contact 
with  infection  is  a  most  serious  matter.  Again,  the  interference  witli 
certain  trades  and  occupations,  milk  vendors,  laundries,  tailors,  dress- 
makers, etc.,  is  reduced  to  a  minimum  when  cases  of  scarlet  fever  are 
promptly  removed  to  hos])ital. 

Perhaps  no  disease  has  made  such  a  gratifying  response  to  sanitary 
reform  as  enteric  fever.  The  mortality  in  Cardiff  has  been  reduced  from 
■92  per  1,000  in  1865-74,  to  -Ot)  in  1897-190(1.  Tiiis  rate  has  not  been 
exceeded  since  1900,  and  has  on  two  occasions  fallen  as  low  as  "04  per  1,000. 
Since  1890  the  cases  of  enteric  fever  notified  have  fallen  from  1'3  to  "2  per 
1,000  of  the  population,  and  during  the  past  few  years  the  great  majority 
of  these  cases  were  imported  into  the  district  by  foreign  shipping. 

Cardiff  has  shared  in  the  decline  in  the  rate  of  phthisis  mortality 
which  has  obtained  tiiroughout  the  country  generally. 

The  following  table  shows  the  death-rate  from  this  disease  since  the 
year  1880:— 


Deatli-iale 

Deatli-rale 

Death-rate 

Year. 

l)er  l.UOU. 

Year. 

per  1,0110. 

Year. 

lier  1,0(X). 

1880 

..     3-21 

1894 

...     1-62 

1900 

...     1-25 

1881 

...     2-96 

1895 

...      1-67 

1901 

...     1-05 

1882 

...    -l-m 

1896 

...     1-38 

1902 

...     1-29 

1883 

...     2-67 

1897 

...     1-99 

1903 

...     1-19 

18S4 

...     2-97 

1898 

...     1-32 

1904 

...     1-36 

1885 

...     3-58 

1.S99 

...     1-32 

1905 

...     1-28 

1886 

...     2-78 

1890 

...     3-l.s 

1906 

...     1-2 

1887 

...     2-72 

1891 

...     2-78 

1907 

...     1-17 

ISS.S 

...     2-8 

1.N92 

...     1-82 

1889 

...     2-79 

1893 

...     1-68 

The  voluntary  notification  of  phthisis  was  adopted  in  1901,  and  a  fee 
of  2s.  6d.  is  paid  for  each  notification.  This  procedure,  notwithstanding 
its  obvious  defects,  has  been  of  some  service.  On  an  average  about 
140  cases  arc  notified  annually.  The  houses  of  these  consumptives  are 
visited  and  re-visited  by  the  health  visitors,  and  instruction  in  the 
necessary  precautions  is  given.  By-laws  have  been  passed  prohibiting 
sjiitting  in  public  places  or  vehicles,  tramcars,  etc.,  and  altiiongli  no 
convictions  have  been  obtained  for  infringing  these  by-laws,  an  iuiprove- 
nunt  lias  taken  place  in  this  matter,  especially  in  tramcars,  which  formerly 
used  to  be  little  better  than  huge  spittoons.  A  considerable  amount  of 
disinfection  is  carried  out  by  the  sanitary  authority  in  connection  with 
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premises  and  articles  subject  to  tubercular  infection  ;  and  at  the  request 
or  with  the  consent  of  the  medical  attendant,  the  patient's  sputum  is 
examined  at  our  bacteriological  laboratory  free  of  charge. 

The  isolation  of  infectious  cases  in  hospital  was  not  seriously  com- 
menced until  the  year  1892,  when  a  temporary  hospital  was  somewhat 
hastily  erected  in  consequence  of  an  epidemic  of  scarlet  fever,  on  a  site 
previously  acquired,  and  upon  which  now  stands  the  permanent  sanatorium. 
Isolation  was  hardly  the  term  to  apply  to  the  method  adopted  at  the  old 
wooden  shed  connected  to  the  Seaman's  Hospital,  formerly  used  for 
infectious  cases,  as  any  passer  by  could  converse  or  even  shake  hands  with 
his  friends  inside,  if  he  did  not  happen  to  meet  them  in  the  uninclosed 
airing  ground  immediately  surrounding  the  building.  In  1896  the 
permanent  hospital  was  opened,  which  gave  accommodation  for  50  patients 
in  two  pavilions,  and  an  isolation  block ;  the  temporary  structure  being 
retained  for  smallpox. 

In  1900  thi-ee  new  pavilions  were  constructed,  bringing  the  accommo- 
tion  up  to  116  beds  for  the  ordinary  infectious  disease,  and  50  beds  for 
smallpox  cases ;  the  smallpox  hospital  being  completely  separated  from 
the  other  buildings.  In  addition  to  these  hospitals  the  Port  Sanitary 
Authority  has  a  special  hospital  on  the  Flat  Holm  Island  for  the  reception 
of  cases  of  cholera,  yellow  fever  or  plague,  containing  16  beds,  with 
laundrj'  and  post-mortem  room  attached.  A  crematorium  has  been 
constructed  on  the  island  for  the  disposal  of  those  dying  from  these 
diseases  in  the  hospital  or  on  board  ship. 

From  what  has  already  been  mentioned,  it  will  be  gathei-ed  that  the 
sanitary  arrangements  in  Cardiff  about  50  or  60  years  ago  were  of  such  a 
nature  as  to  encourage  the  spread  and  development  of  z^-motic  and  other 
diseases.  The  town  w-as  in  this  respect  quite  unprepared  for  the  large 
addition  to  its  population  consequent  upon  its  increasing  commercial 
prosperity.  Overcrowding  to  an  inconceivable  extent  occurred;  and  in 
parts  of  the  town  where  overcrowding  was  most  undesirable,  four-roomed 
houses  were  occupied  by  50  or  60  people.  Crowds  of  labourers  arrived, 
particularly  from  Ireland,  where  in  1846-8  typhus  fever  and  famine 
prevailed  to  an  alarming  extent.  This  disease  was  thus  introduced  into 
the  crowded  localities  of  Stanley  Street,  Mary  Ann  Street,  Love  Lane, 
and  in  several  old  and  dilapidated  courts.  In  1846-7  180  deaths  from 
typhus  fever  occurred  amongst  a  ])opulation  of  about  14,000.  Very 
shortly  after  this  (1849)  cholera  was  introduced  from  abroad,  and  attacked 
the  same  localities,  causing  350  deaths.  At  this  time  the  houses  occupied 
by  these  people  were  without  proper  ventilation  or  air  sjiace,  front  or 
back;   they  were  damp,    dark,   and   dirty,    defective   in   drainage   and    in 
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closet  accommodation,  and  without  proper  water  supply.  However,  soon 
after  this  improvements  were  taken  in  hand.  Up  to  1850  the  water 
supply  of  the  town  was  derived  entirely  from  wells  sunk  in  the  porous 
gravel  extending  under  the  greater  part  of  the. town,  and  highly  polluted 
from  defective  drains,  privies  and  cesspools.  In  that  year  a  company  was 
formed,  which  obtained  powers  to  construct  works  and  supply  water  to 
the  town  and  neighbourhood,  first  from  Ely,  two  miles  west  of  Cardiff, 
and  afterwards  from  Lisvane  and  Llanishen,  four  miles  north  of  the  town. 

In  1879  the  corporation  acquired  the  property  of  the  company,  and  in 
1884  obtained  parliamentary  powers  for  nnpounding  and  utilizing  the 
water  from  the  gathering  grounds  and  watersheds  on  the  Brecon  Beacons, 
and  in  the  Taff  Fawr  Valley  beyond  the  northern  outcrop  of  the  South 
Wales  coalfield,  and  for  constructing  storage  and  balancing  reservoirs, 
filter  beds  and  other  necessary  works ;  the  storage  capacity  of  the  three 
reservoirs  being  about  1,220  million  gallons.  The  water  is  conveyed  by 
conduits,  pipes,  etc.,  to  the  reservoirs  at  Lisvane  and  Llanishen,  a  distance 
of  32  miles.  When  the  third  reservoir  is  complete  there  will  be  at  the 
disposal  of  the  district  between  '.•  and  10  million  gallons  of  pure  and  soft 
water  per  day.  The  total  hardness  of  this  water  may  be  placed  at 
4  degrees  as  compared  with  the  18  degrees  of  the  Lisvane  water  formerly 
in  use.  There  can  be  no  question  that  to  the  new  water  supply  is  due 
very  much  of  the  improvement  of  the  public  health  of  the  district. 

About  1855  sewage  works  were  commenced.  Before  this  the  only 
drains  existing  were  used  solely  for  conveying  surface  water  and  household 
slops  to  the  outfalls  in  the  Bristol  Channel  and  Kiver  Taff.  They  were 
badly  constructed  and  contained  large  deposits  of  filth,  giving  off  offensive 
etHuvia  from  the  openings  in  the  streets.  Tiie  excreta  passed  into  cess- 
pools whicli  polluted  the  gravel  from  which  the  water  supply  was  derived. 
The  roads  were  not  macadamized  and  in  wet  weather  were  impassable.  The 
sewage  works  and  the  construction  of  drains  were  carried  out  with  such 
energy  that  jjracticall}-  no  cesspool  has  existed  for  many  years.  Outfall 
sewers  discharge  the  contents  of  the  drains  and  sewers  of  the  district  by 
gravitation  into  the  Bristol  Channel. 

No  large  insanitary  areas  have  been  tiealt  with  under  Part  I.  of  the 
Housing  of  the  Working  Classes  Act,  18'.)().  In  fact  there  aw  none 
whicii  could  1)0  conveniently  brought  under  the  operation  of  this  part  of 
the  Act. 

A  considerable  number  of  individual  houses,  chiefiy  in  small  courts, 
have  been  closed  as  imfit  for  habitation,  under  Part  H.  of  the  Act. 
Altogether,   closing  orders  have   been    obtaiiu-d   with    respect   to  t)2  such 
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houses.  Some  of  the  olrl  courts  have,  however,  been  demolished  vohm- 
tarily  by  owners  of  property  for  the  purpose  of  reconstruction  and  general 
improvements,  and  to  make  room  for  extensions  of  business  premises. 

The  absence  of  private  slaughter-houses  within  the  city  has  enabled 
the  local  authority  to  supervise  the  meat  supply  in  a  much  more  satisfac- 
tory way  than  would  otherwise  be  the  case.  A  qualified  veterinary'  surgeon 
acts  as  chief  meat  inspector,  with  six  inspectors  under  him.  The  system 
of  inspection  results  in  the  destruction  of  about  50,000  lbs.  of  unsound 
meat  annually. 

A  well-equipped  public  health  laboratory  has  been  established  in  con- 
nection with  the  medical  officer  of  health's  department,  in  which  bacterio- 
logical and  chemical  work  connected  with  public  health  administration  is 
carried  out.  This  laboratory  has  been  of  the  utmost  value,  especially  in 
the  examination  of  food,  water,  sewage  effluents,  air  and  jjathological 
specimens.  It  is  also  used  for  teaching  purposes,  and  forms  an  important 
part  of  the  equipment  of  the  Public  Health  Department  of  the  Medical 
Faculty  of  the  Uni\-ersity  College  of  South  Wales  and  Monmouthshire. 

Up  to  the  year  1892  the  disinfection  of  infected  articles,  when  carried 
out  at  all,  was  effected  by  means  of  a  hot  air  stove  of  obsolete  pattern  and 
of  imperfect  construction.  This  method  of  disinfection  was  abandoned  on 
the  completion  of  the  Isolation  Hospital,  when  a  Washington  Lyon's  dis- 
infecting apparatus  formed  part  of  the  hospital  equipment.  This,  however, 
soon  proved  inadequate  for  the  use  of  the  town  and  was  retained  entirely 
for  hospital  purposes.  In  1902  a  temporary  disinfecting  station  was  estab- 
lished on  land  belonging  to  the  corporation.  This  answers  its  purpose 
fairly  well,  but  will,  I  hope,  soon  be  replaced  by  a  more  suitable  permanent 
building  with  all  the  modern  requirements. 

The  most  recent  development  in  connection  with  the  health  depart- 
ment in  this  city  is  in  relation  to  educational  matters.  The  local  authority, 
acting  upon  the  advice  of  the  Board  of  Education,  has  co-ordinated  the 
work  of  medical  inspection  of  school  children  with  that  of  the  general 
public  health  work,  of  which  it  obviously  forms  a  most  important  branch. 
The  medical  officer  of  health  acts  as  medical  officer  to  the  education 
authority,  and  has  the  services  of  two  medical  assistants,  one  male  and 
one  female.  Two  lady  health  visitors  devote  some  of  their  time  to  work 
connected  with  this  inspection.  It  is,  of  course,  too  early  to  base  any  sort 
of  conclusion  upon  the  results  of  this  work,  but  already  there  are  indii'a- 
tions  of  benefit  to  the  rising  generation. 
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IN  the  Volunteer  force  which  passed  away  so  recently  very  little  was 
done  in  the  way  of  sanitary  work,  except  perhaps  here  and  there 
where  a  medical  officer  who  had  a  good  knowledge  of  public  health  was 
permitted  to  carry  out  his  health-principles  in  the  field  with  the  approval 
of  the  combatant  officers  in  command.  The  bulk  of  the  work  was  done 
under  the  direction  of  the  Quarter-masters  of  regiments,  with  little  or 
no  interference  from  the  regimental  surgeon. 

Then  later  Volunteer  Infantry  Brigades  were  formed,  about  forty-se\-en 
in  number,  and  one  of  the  medical  officers  attached  to  a  battalion  of  the 
Brigade  was  detailed  by  the  senior  medical  officer  to  act  as  IJrigade  Sani- 
tary Officer.  Karely  was  this  officer  a  sanitary  expert,  and  his  office  might 
be  onerous  or  light  as  he  liimself  chose  to  make  it. 

Under  the  new  scheme  of  home  defence  it  would  seem  that  the  sanitary 
branch  of  the  medical  service  is  to  play  a  prominent  and  useful  part. 

To  the  staff  of  each  division  a  sanitary  medical  officer  will  be  appointed, 
one  holding  a  diploma  in  public  health  or  an  important  civil  post,  as 
M.O.H.,  and  certainly  a  man  of  experience. 

Each  Infantry  battalion  in  the  field,  consisting  of  1,024  of  all  ranks, 
will  have  for  its  sanitary  staff  its  medical  officer  and  five  men  of  the 
li.A.M.C.  attached,  and  eight  regimental  men. 

Each  Cavalry  regiment,  consisting  of  ."i41  of  all  ranks,  will  jiave  one 
medical  officer  and  three  rank  and  file  of  the  K.A.M.C.  attached  ;  and  each 
Mounted  Infantry  battalion,  consisting  of  (138  of  all  ranks,  and  Horse 
Artillery  brigade,  of  {'>>^H  of  all  ranks,  will  have  a  similar  number;  and 
each  Field  Artillery  brigade,  with  '.•74  of  all  ranks,  will  have  a  medical 
officer  an<l  four  rank  and  file  of  the  K..\.M.(".  attached.      Again  the  various 
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Royal  Engineer  units  of  different  strengths,  Army  Service  Corps,  Supply 
columns,  etc.,  will  have  medical  officers  and  varying  numbers  of  rank  antl 
file  of  the  R.A.M.C.  attached  to  them. 

Then  again,  there  will  be  sanitary  sections,  consisting  of  one  officer  and 
25  other  ranks  of  the  R.A.M.C,  and  sanitary  squads  of  six  men  of  the 
K.A.M.C  and  at  the  base  of  operations  a  sanitary  company;  whilst  labor- 
atories will  be  provided  where  required,  e.</.,  at  the  base  and  on  the  lines 
of  communication ;  and  on  mobilisation  a  Sanitary  Inspection  Committee 
will  be  formed,  with  a  roving  commission  for  service  in  the  field,  consisting 
of  a  combatant  officer  as  president,  and  a  field  officer  of  the  R.E.  and  a  field 
officer  of  the  R.A.M.C.  as  members  of  this  committee,  which,  acting  under 
the  orders  of  the  Commander-in-Chief,  will  co-ordinate  the  sanitary 
organisations,  civil  and  military,  of  the  area  of  country  occupied,  draw  out 
schemes,  visit  and  inspect  stations,  see  to  the  supply,  and  the  maintenance 
of  reserve  of  sanitary  supplies  and  material,  and  assist  and  advise  the 
combatant  and  medical  services  in  their  endeavours  to  maintain  the  Army 
in  health. 

So  we  see  the  scheme  of  disease  prevention  may  be  considered  under 
two  heads  :   The  sanitation   of  the  unit ;  The  sanitation  of  the  mass. 

For  carrying  out  the  sanitation  of  the  unit,  let  it  be  a  battalion  of 
infantry,  a  regiment  of  cavalry,  a  battery  of  artillery,  or  any  like  body,  we 
have  an  officer,  N.C.O.,  and  three  or  four  men  of  the  R.A.M.C,  who  are, 
if  properly  trained,  experts  at  their  work;  and  in  addition  a  N.C.O.  and 
some  eight  men  from  the  regiment,  who  will  be  instructed  on  much  the 
same  lines  as  sanitary  inspectors  in  civil  life,  and  this  staff  of  one  officer 
of  the  R.A.M.C,  two  N.CO.'s,  and  twelve  men  will  superintend  the 
sanitary  welfare  of  the  regiment  in  camp  and  when  on  the  march.  They  will 
give  especial  attention  to  the  matter  of  water  supply,  to  the  sterilisation 
of  the  filtering  apparatus  of  the  two  new  pattern  water  carts  which  are  to 
be  supplied  to  each  battalion,  and  will  be  mi  fait  with  the  best  methods 
of  water  purification,  of  disinfection,  and  of  other  sanitary  procedure. 

The  sanitation  of  the  mass  commences  with  the  sanitary  officer  on  the 
Divisional  Staff,  and  proceeding  backwards  to  the  base  concerns  the 
sanitaiy  squads  and  sanitary  sections  along  the  lines  of  communication, 
and  at  the  base  we  have  a  sanitary  company  and  laboratories,  which,  with 
the  sanitary  committee  hovering  about  where  required,  complete  the 
personnel. 

The  N.CO.'s  and  men  of  the  R.A.M.C.  sanitary  department  will 
receive  their  special  training  at  tJie  schools  of  instruction  arranged  for 
in  the  various  divisions  of  the  K.A.M.CT. 
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I  am  asked  to  make  some  remarks  on  the  duties  of  medical  officei'S 
when  actina;  in  a  sanitary  capacity.  The  medical  officer  of  the  unit  should 
inspect  the  food  supply  every  morning,  especially  the  meat,  bread  and 
potatoes.  He  should  recommend  the  early  looping  up  of  the  tent  curtains 
at  fixed  hours,  and  the  airing  of  clothing  when  the  weather  pemiits,  and  insist 
on  the  cleanliness  of  the  lines ;  and  here  he  will  find  it  an  advantage  to 
recommend  a  small  bucket  or  large  biscuit  tin  to  be  placed  in  evei'y  tent 
for  the  reception  of  tent  rubbish,  broken  food,  potato-peelings,  paper,  etc. ; 
and  at  the  end  of  each  line  a  sanitary  refuse  bin  or  wire  cage  to  receive 
the  contents  of  these.  He  should  recommend  the  provision  of  urine-tubs 
in  the  lines  for  night  use,  and  be  on  the  look  out  to  prevent  greasy  or 
dirty  water  being  cast  about  the  tents,  for  it  attracts  flies,  and  gives 
rise  to  smells. 

In  the  case  of  the  wet  canteens,  the  medical  ofticei-  sliould  not  bo  above 
sampling  the  beers  and  other  drinks  exposed  for  sale,  and  it  is  wise 
on  these  occasions  to  be  accompanied  by  some  man  of  the  R.A.M.C. 
with  a  discriminating  palate,  who  will  relieve  one  of  tasting  some  of  the 
samples,  foi'  "  ijni  facit  jier  aliiim  facii  per  .<c." 

An  important  question,  too,  is  that  of  pi-oviding  good  palatable  and 
cheap  temperance  drinks.  The  ideal  temperance  drink  has  yet  to  be 
discovered,  and  a  fortmie  awaits  the  discoverer ;  and  up  till  now  water 
pure  and  unadulterated  holds  the  field ;  but  it  seems  to  me  distinctly 
unfair  that  teetotal  drinks  in  the  canteens  should  frequently  be  more 
costly  than  beer,  and  wiiere  this  obtains  it  should  to  my  mind  be  com- 
plained of  by  the  medical  officer,  and  the  charges  reduced.  Tiie  sale  of 
light  beers  of  the  Lager  type  should  be  encouraged  in  |)reference  to  the 
strong  and  heavy  beers. 

The  canteens  and  the  messes  of  the  sergeants  and  officeis  siiould  be 
carefully  inspected,  for  caterers  are  notorious  for  disobeying  sanitary 
regulations  if  tiiey  are  not  looked  after. 

In  the  kitchens  the  cleanliness  of  every  appliance  for  storing  and  pre- 
paring food  should  be  insisted  on,  such  as  the  tables  and  cooking  trays, 
and  the  sergeant  cook  should  refuse  all  tins  imless  tlicy  have  been  properly 
cleaned. 

Tlie  cooks  should  wear  clean  clothing,  and  have  facilities  for  frcciuent 
ablutions;  tiie  meat  tent  siiould  have  nothing  but  food  stored  in  it,  and 
the  butchers  should  not  be  permitted  to  store  their  blankets  and  sleep  in 
it  as  is  too  often  the  case.  Tlie  chopping  blocks  should  be  scoured  with 
hot  water  and  soda  after  use ;  these  are  often  very  foul,  and  it  is  extraor- 
dinary that  their  condition  does  not  foster  ptomaiiu'  poisoning. 


J.  Arnallt  Joxks.  /}71 

All  food  should  be  carefully  protected  fi-oin  contamiuation  by  flies  and 
dust,  ordinary  butter-muslin  is  very  useful  in  this  respect. 

The  inspection  of  latrines  and  stables,  and  the  insisting  on  early  re- 
moval or  destruction  of  all  refuse  is  most  important. 

The  amount  of  footsoreness  among-st  volunteers  was  really  appalling. 
The  men  (except  those  from  agricultural  districts)  are  not  accustomed  to 
long  marches  and  soon  fail  and  lose  a  great  deal  of  the  training,  which, 
being  compressed  into  a  short  space  of  time,  is  the  more  valuable  to  them 
and  to  the  State ;  hence  the  regimental  sui'geon  should  take  up  this 
matter  keenly  by  urging  foot  ])arades  daily,  and  especially  after  a  lon<x 
march,  by  recommending  thick  laced  boots  for  the  men,  which  must  be 
good  fitting  and  with  broad  toes;  they  should  also  have  canvas  shoes  to 
change  into  after  a  long  march  to  rest  the  feet,  and  wear  thick  woollen 
socks  and  have  a  change  of  the  same.  The  feet  should  be  frequently  washed 
with  soap  and  water,  and  have  methylated  spirit  nibbed  in  and  dusted  with 
boric  powder. 

The  use  of  a  five  per  cent,  solution  of  picric  acid  in  methylated  spirit 
is  admirable ;  it  is  applied  to  the  soles  and  between  the  toes  by  a  brush  or 
on  a  wad  of  cotton  wool  on  a  stick  after  cleaning  the  feet  and  allowed  to 
dry  on. 

Townsmen  should  be  encouraged  to  take  long  walks  in  preparation  for 
camp. 

Before  long  field  days,  water  bottles  should  be  inspected  to  see  that 
they  are  clean  and  sweet  smelling  and  ordered  to  be  filled,  and  the  men 
should  be  cautioned  not  to  empty  them  at  the  first  halt,  but  to  delay 
drinking  as  long  as  possible,  and  to  be  told  that  gargling  and  washing  out 
the  mouth  relieves  thirst  almost  as  much  as  a  long  drink. 

Any  spare  time  the  regimental  medical  officer  has,  may  be  devoted 
to  the  training  of  his  regimental  bearers  in  first  aid  and  stretcher  drill ; 
and  in  the  matter  of  attending  the  sick  he  should  insist  upon  fixed  hours 
or  he  will  have  the  men  dribbling  to  the  surgery-tent  all  day. 

The  duties  of  a  sanitary  officer  specially  selected  are  of  a  more  genera] 
nature.  He  has  to  accompany  tiie  staff  officer  appointed  to  select  build- 
ings for  the  use  of  troops  as  quarters,  hospitals,  or  stables  ;  to  examine 
these  as  to  their  sanitary  state  as  regards  cleanliness,  ventilation,  lighting, 
water  supply,  cubic  space,  lime  washing,  or  in  any  other  respect  likely  to 
affect  the  health  of  the  troops.  He  advises  the  staff  on  these  points,  and 
indicates  the  nmiiber  of  troops  which  may  be  quartered  in  the  l)uildings. 

He  inspects  and  reports  on  the  sanitary  state  of  any  towns  or  villages 
about  to  be  occupied,  and  makes  such  comments  as  are  necessary. 
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He  advises  in  selecting  a  site  for  an  encampment,  basing  his  opinion  on 
the  healthiness  of  the  site,  and  making  recommendations  concerning  the 
preparation  of  the  ground ;  distance  of  tents  and  huts  from  one  another ; 
number  of  men  in  each  tent  or  hut ;  ventilation ;  cleanliness  and  drainage 
of  surroundings  :  water  supply  ;  location  of  latrines,  and  slaughtering 
places  ;  disposal  of  refuse  and  dead  bodies. 

He  examines  and  reports  on  the  water  supply  in  all  its  details,  quality 
and  sources,  and  makes  recommendations  concerning  its  collection,  storage, 
purification,  and  distribution. 

The  sanitary  arrangements  of  camps  and  occupied  towns  are  under  his 
supervision.  He  sees  to  the  purity  of  the  water  supply  and  the  preventing 
and  abating  of  nuisances,  and  he  informs  himself  as  to  the  sanitary  condi- 
tion of  all  hospitals,  houses,  huts,  tents,  and  other  occupied  buildings,  and 
makes  the  usual  recommendations  thereon,  and  reports  any  dereliction  of 
dutv  amongst  those  carrying  out  sanitary  work. 

He  makes  a  daily  inspection  of  his  camp ;  he  incjuires  into  the  cause 
of  anv  disease  appearing  and  deals  with  it  promptly,  and  inquires  into  all 
matters  affecting  the  health  of  troops,  eji.,  food  and  drink  if  unsound  and 
scanty,  intemperance,  clothing,  fatigue,  ex])osure,  shelter,  and  such  like. 

On  the  line  of  march  he  accompanies  the  staff  officer  wlio  precedes  the 
troops,  and  gets  all  the  information  he  can  concerning  the  district  to  be 
invested  and  proposed  camping  grounds. 

Of  course,  as  a  matter  of  fact,  when  troops  are  assembled  in  moderate 
numbers  for  camps  of  exercise  for  brief  periods  only,  as  tlie  auxiliary 
forces  have  been  in  tlie  past,  there  has  been  very  little  sickness  beyonil 
some  cases  of  catarrh,  muscular  rheumatism,  digestive  troubles,  diarrhoea, 
and  footsoreness,  for  the  simple  reason  that  the  training  is  short,  that  the 
men  are  vigorous  and  sound,  and  the  season  of  the  year  specially  selected ; 
but  if  mobilisation  is  commanded,  and  the  period  of  assembly  prolonged, 
things  would  be  very  different.  When  men  are  called  from  the  towns 
into  large  camps,  some  are  bound  to  have  the  germs  of  incipient  infectious 
disease  in  them,  which  sooner  or  later  manifest  themselves ;  and  in  his 
address  at  Cardiff  last  November,  the  Director-General,  Sir  Alfred  Keogh, 
gave  it  as  his  opinion  that  if  70,000  men  (which  he  did  not  consider  a 
very  large  force)  were  encamped  near  a  large  city  like  Cardiff,  they  would 
have  in  two  or  three  days  nearly  2,000  sick  of  oi-dinary  sickness,  apart 
from  epidemic  disease ;  and  he  reminded  his  audience  of  the  experience  of 
the  Americans,  who  mobilised  their  volunteers  for  the  Cuban  war  in  1)398, 
and  had  a  large  army  assembled  in  Georgia,  Florida,  Pennsylvania,  and 
Virginia,  with  the  result  that  in  five  months  there  were  20,000  cases  of 
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enteric  fever ;  and  in  the  three  years'  war  in  South  Africa,  the  British 
liad  some  40,000  cases  of  enteric.  Sir  Alfred  indicated  further  how 
essential  it  was  in  warfare  to  have  a  stronoj  and  efficient  sanitaiy  staff  to 
cope  with  disease,  and  gave  it  as  his  intention,  if  war  broke  out  during  his 
tenure  of  office,  to  flood  the  army  with  sanitarians,  who  would  investigate 
and  advise  during  the  conduct  of  the  war,  and  render  a  Royal  Commission 
after  the  war  unnecessary. 

What  can  be  done  by  vigorous  sanitary  measures  was  well  illustrated 
in  the  recent  Russo-Japanese  war,  in  which  the  Japanese  medical  staff 
took  extraordinary  precautions  in  the  testing  and  protection  of  wells  and 
water-supplies  :  in  the  pui'ification  of  water  :  in  the  selection  of  food,  flesh, 
vegetables,  and  fruits  for  the  troops,  and  in  sanitary  matters  generally, 
with  the  result  that  the  army  suffered  but  little  from  dysentery  or  fever, 
if  the  figures  of  Surg-Major  Seaman,  the  American  attache,  are  accurate. 
In  the  vast  force  of  General  Oku  engaged  in  that  war,  there  wei-e  said  to 
be  less  tlian  200  cases  of  enteric  fever,  less  than  400  of  dysentery,  and  only 
forty  deaths ;  whilst  b}-  contrast,  in  the  South  African  war,  the  British 
forces  lost  more  than  13,000  men  from  preventable  disease  alone. 

Tiiere  will  no  doubt  be  scoffing,  gibes,  and  jeers  from  many  combatant 
officers  at  doctors'  fads  when  we  proceed  to  carry  out  strictly  our  sanitary 
precepts  into  practice,  but  that  must  not  deter  us.  To  be  able  to  cope  with 
the  sanitary  pitfalls  of  war,  we  must  perfect  ourselves  in  peace.  The 
gunners  and  drivers  of  the  Royal  Horse  Artillery  would  never  be  able  to 
gallop  to  position  with  precision  and  promptitude  and  come  into  action 
without  long  practice,  drill,  and  preparation ;  and  if  the  sanitaiy  service  is 
not  to  break  down,  its  efforts  in  peace  must  be  thorough  and  exacting, 
or  disrepute  and  disaster  will  follow. 

It  now  only  remains  to  speak  about  those  medical  officers  of  health 
who  are  invited  to  join  the  Territorial  ^ledical  Service  a  la  guite.  It  is 
not  intended  that  they  should  be  compelled  to  go  to  camp,  though  I  am 
sure  if  camps  are  located  in  their  districts  their  presence  would  be 
welcome,  their  advice  and  recommendations  acceptable,  and  they  them- 
selves might  see  what  there  is  to  be  learned  in  camp  life.  In  the  event  of 
mobilization,  they  can  relieve  one  another  in  their  military  duties.  They 
would  supervise  the  sanitary  conditions  of  camps  in  their  spheres  of 
influence,  and  give  aid  to  the  P.  M.O.  and  the  sanitary  staff. 

I  would  express  the  hope  that  the  medical  service  of  the  Territorial  force 
may  attract  men  of  leai-ning,  zeal,  and  distinction,  worthy  of  the  liealing 
art,  and  of  the  traditions  and  imperial  heritage  which  our  gallant  fore- 
fathers have  handed  down  to  us  to  keep. 

TOL,  XXIX,     yo.  10.  NX 
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De.  D.  S.  Da  vies  (Bristol)  said  that  from  his  experience  of  twenty  years' 
service  in  a  A'olunteer  Corps,  the  necessity  for  full  recognition  of  the  value  of 
sanitary  medical  service,  and  co-ordination  of  the  work,  was  very  obvious. 
Kecent  experience  in  warfare  had  shown  the  value  of  such  services ;  and  the 
scheme  so  ably  introduced  and  explained  by  the  writer  would  put  the  Territorial 
forces  in  a  condition  to  avail  themselves  fully  of  medical  skill  in  safeguarding  the 
health  of  the  troops. 

Dr.  J.  Tcbb-Thumas  ( NVilts  C.C.)  said  he  wanted  information  as  to  the 
exact  position  with  regard  to  the  War  Otfice — whether  Dr.  Jones  had  been 
placed  in  a  better  position  than  others  to  receive  information,  and  was  he  to 
be  placed  in  a  definite  position  of  authority  \rith  a  prospect  of  his  recommenda- 
tions being  carried  out?  Dr.  Jones,  in  his  paper,  used  the  word  "  should"'  witli 
regard  to  the  duties  sketched  in  his  paper ;  Col.  Davies,  in  his  remarks  on  the 
paper,  used  the  word  "  hopes  ;  "  whilst  Dr.  Davies  used  the  word  "  may."  Did 
that  really  define  the  position  ? 

Dr.  W.  G.  WiLLouoHBY  (Eastbourne)  asked  if  Dr.  Arnallt  Jones  could  give 
•any  information  as  to  how  a  medical  officer  of  health  at  a  distance  could  manage 
unless  the  medical  officers  of  health  of  rural  districts  gave  active  co-operation  ? 
Unless  the  medical  officers  of  health  of  all  districts  gave  help  in  that  direction, 
the  chief  medical  officer  of  health  at  a  distance  could  not  do  very  much  that 
would  be  effective  in  the  matter  of  camps,  etc.  In  his  opinion,  the  assistance  of 
all  medical  officers  of  health  should  be  asked  when  the  scheme  was  definitely 
settled. 

^Iii.  Pf-iu'v  .S.  HowAKi)  (Wanstead)  said,  in  view  of  the  title  of  that  paper, 
an  omission  apjjeared  to  have  been  made  in  what  had  gone  before,  in  that  no 
remark  had  been  made  in  regard  to  the  position  of  the  veterinary  surgeon  in 
that  connection. 

It  would  be  readilj'  seen  how  necessary  it  was  for  llic  exainiiiaf  ion  before 
slaughter  of  animals  intended  for  food. 

A  close  co-ordination  of  the  medical  officer  and  the  veterinary  oflieer  in  view 
of  diseases  connnuuicable  from  man  to  animals  and  rice  vrrsa  is  necessary,  in 
view  of  the  prevalence  in  past  military  wimpaigns  of  such  diseases  as  psoriasis 
and  glanders;  the  effect  of  the  former  having  been  recorded  in  the  ])ast  as 
having  had  a  mctst  disastrous  effect  on  an  expedition. 

Biiui.-SriKi.  LiEiT.-CoL.  A.  Wii.sun  (Newcastle-upon-Tyne)  asked  the  writer 
of  the  paper  if  he  had  had  any  experienct;  of  tiie  arrangement  of  the  nin-sing 
requirements  of  the  new  force?  Instructions  ha<l  been  given  that  the  Field 
Ambulance  Unit,   R<>d   Cross  Society,  (St.  John's  Ambulance  Association,  and 
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the  new  Nursing  Service  would  all  take  part  in  the  nursing,  and  the  difficulty 
would  be  how  to  bring  them  all  into  line  without  jealousy  and  without  over- 
lapping. 

LiEUT.-CoL.  A.  M.  Davies  (London)  said  he  thought  that  a  most  im- 
portant point  to  be  aimed  at,  in  the  endeavour  to  attain  effective  sanitation  of  a 
force  mobilised  in  these  islands,  was  hearty  co-operation  between  the  military 
authorities  and  the  local  sanitary  experts,  that  is,  the  health  officers.  This 
would  show  itself  in  two  ways.  The  local  health  officer  would,  he  hoped,  not 
mind  deferring  to,  and  learning  from,  the  military  authority  in  matters  of  Army 
sanitary  procedure,  with  which  (as  a  civdian)  he  would  very  probably  not  be 
very  familiar ;  and  conversely,  the  military  officer  ought  to  seek  information 
from  the  local  health  expert  as  to  questions  of  water  supply,  excretal  disposal, 
etc.,  on  which  points  the  local  medical  officer  must  almost  necessarily  be  better 
informed  than  himself,  more  or  less  a  stranger  to  the  locality. 

Dr.  J.  Aewllt  JoyES  (Aberavon),  in  reply,  thanked  those  gentlemen 
who  had  criticised  his  paper  on  the  kindly  and  generous  nature  of  their  remarks, 
especially  those  of  Col.  A.  M.  Davies,  Dr.  Davies  of  Bristol,  and  the  President. 

To  Mr.  Percy  Howard  he  would  say  that  he  sympathised  with  his  remarks 
concerning  the  co-working  of  the  veterinarj-  and  medical  professions  in  the 
matter  of  meat  supply  and  inspection. 

To  Dr.  Tul)b-Thomas  he  said  that  of  course  one  could  not  at  this  early 
stage  speak  cr  cathedra,  but  the  paper  was  based  on  twenty  years'  regimental 
and  brigade  work,  and  what  was  laid  down  in  the  Army  Kegulations.  Concerning 
the  duties  of  the  sanitary  medical  officer,  there  was  nothing  ofKcial  issued  from 
the  War  Office  as  yet. 

To  Dr.  WiUoughby  he  said  that  the  sanitary  officer  would  naturally  seek  the 
opinion  of,  and  work  in  harmony  with,  every  medical  officer  of  health  whose 
sphere  of  work  lay  in  the  district  or  area  occupied,  or  about  to  be  occupied,  by 
troops,  it  would  be  a  grave  error  not  to  a\'ail  one's  self  of  all  possible  informa- 
li(jn  from  such  a  source. 

To  Alderman  Wilson  he  replied  that  he  did  not  deal  with  the  matter  of 
nursing  because  it  was  foreign  to  the  subject  of  his  paper,  and  he  was  not  asked 
to  refer  to  it. 
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NECESSITY    FOR    A    STANDARD    OF 

CLEANLINESS 

IN    ALL    MILKING-    COMPETITIONS    AT 

AGRICULTURAL    SHOWS. 
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Medical  Officer  of  Health,  Newport,  ^fon. 

(MEMBER.) 


ri^IIE  extent  to  which  cleanliness  is  insisted  upon  by  judges  and  practised 
_L  by  competitors  at  the  leading  agricultural  shows  affords  a  good 
illustration  of  the  progress  made  in  this  countr}'  towards  providing  clean 
milk  for  the  public.  Competitors  would  naturally  use  every  endeavour  to 
favourably  impress  the  judges  under  such  conditions,  and  one  would 
naturally  expect  tiiat  those  who  are  chosen  to  adjudicate  in  such 
competitions  would  insist  upon — (1;  Cleansing  of  the  teats;  (2)  The 
wearing  of  clean  linen  overalls,  &c.,  by  competitors  ;  (3)  Tiie  cleansing  of 
the  hands ;  (4)  The  rejection  of  the  first  flow  of  milk. 

Last  year  the  writer  attended  the  daily  milking  competitions  at  one  of 
tiie  leading  agricultural  shows  in  the  country  with  tlie  view  of  ascertaining 
the  conditions  obtaining  at  sucii  competitions. 

The  first  day  was  devoted  to  competitions  for  women  over  eighteen 
years  of  age.  Even  the  idealist  or  hygienist  might  be  forgiven  for 
overlooking  some  faults  in  the  methods  of  such  charming  competitors  as 
were  on  view  (»n  that  occasion.  They  certainly  looked  ilainty  enough  ;  this 
naturally  intensified  the  unfavourable  impression  made  by  tiie  cows  owing 
to  their  ungroomed  condition.  With  one  exception  the  maids  carried  clean 
damp  cloths  for  cleansing  the  cows'  teats,  but  their  ideas  of  bacterial 
cleanliness  were  certainly  i)rimitivc.  Only  one  rejected  the  first  flow  of 
milk.  The  others  had  evidently  been  brought  up  on  strictly  economical 
principles. 

After  starting  to  milk,  oiie  maici  <'oaxed  tiie  cow  by  patting  her 
iingromiH'd  Hanks  with  her  left  hand,  thus  innoculating  the  milk  with 
bacillus  coli,  which  had  there  been  preserved  in  dry  culture  from  time 
immemorial. 

Another  fair  maid  found  tiiat  tlie  cow's  droppings  soiled  her  pail,  so 
tl ffendiiig  particles  were  first   reniuvcd  witli  the  damp  cloth  from  the 
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outside  of  the  pail  and  then  from  the  inner  surface,  and  finally  her  hands 
were  further  cleansed.  However,  by  this  time  the  cloth  was  somewhat 
greenish  in  colour. 

Each  competitor  had  to  milk  two  cows.  The  calculation  of  the  number 
of  bacilli  per  cc.  present  in  the  milk  from  the  last  cow  of  a  henl  milked 
under  such  conditions  would  require  the  use  of  logarithms. 

The  competition  on  the  last  day  of  the  show  was  open  to  lads  and 
lassies  under  eighteen  years  of  age.  An  opportunity  was  thus  afforded  of 
judging  the  standard  of  cleanliness  of  the  rising  generation  of  milkers  and 
of  the  progress  made  through  the  efforts  of  rural  sanitary  authorities. 

Some  of  the  maids  wore  linen  aprons  or  pinafores,  and  some  provided 
themselves  with  clean  damp  cloths,  but  the  lads  scorned  such  parapher- 
naUa.  Each  competitor  had  a  stool,  but  some  of  these  were  cleaner 
than  others  and  less  likely  to  soil  the  milkers'  hands. 

It  is  to  be  hoped  that  all  competitors  had  recently  washed  their  hands ; 
certainly  there  was  no  opportunity  of  doing  so  within  the  arena,  and 
unless  the  judges  had  occipital  eyes  they  could  not  have  seen  whether  a 
couple  of  late-comers  had  taken  that  precaution. 

One  lad  wore  a  linen  overall.  Three  of  the  maids  went  through 
the  process  of  wiping  the  cow's  teats ;  but  one  of  them  laid  down  the 
cloth  on  the  well-used  straw  at  her  feet  and  carefully  picked  it  up  after- 
wards in  order  to  clean  the  second  cow's  teats.  Not  one  of  the  com- 
petitors rejected  the  first  flow  of  milk.  Why  should  they  ?  when  the 
results  depended  partly  upon  the  quantity  of  milk  submitted  for  the 
judges'  inspection. 

One  competitor  was  introduced  to  his  second  cow  by  a  judge.  With 
the  assistance  of  his  foot  he  made  the  cow  stand  to  attention.  The 
udder  had  just  been  resting  upon  an  excellent  culture  of  the  organisms 
found  in  bovine  dejecta. 

The  first  cow  had  not  parted  with  her  milk  very  readily,  so  the  lad 
was  in  a  hurry,  and  without  any  unnecessary  delay  on  his  part  he  forth- 
with started  filling  his  pail,  not  with  milk  only  though,  for  he  had  no 
time  (?)  to  turn  the  deejj  end  of  the  pail  towards  the  posterior  aspect  of 
the  cow  on  a  certain  occasion.  Besides,  he  had  noticed  that  the  judge 
had  weighed  the  contents  of  his  first  pail  without  appai'ently  deducting 
anything  for  foreign  matter. 

The  crowd  of  onlookers  were  apparently  either  blind  to  these  details 
or  they  recognised  them  as  normal,  for  their  whole  attention  seemed  to  be 
fixed  upon  the  rate  of  the  flow  of  milk  into  the  pails,  the  weight  produced, 
and  the  time  taken  by  each  competitor. 
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It  is  to  be  hoped  that  the  judges  paid  attention  to  the  standard  of 
hygiene  of  the  milker,  primitive  thougli  it  was.  From  a  perusal  of  the 
list  of  prize  winners  it  was  evident,  however,  that  the  competitors  on  those 
days  were  considered  worthy  of  first,  second,  third,  and  even  fourth  prizes. 
Some  of  the  milk  thus  obtained  was  sold  at  the  official  milk  stall  at  the  show. 

The  above  facts  clearly  prove  that  there  is  a  decided  necessity  for 
pi'omoting  a  higher  standard  of  cleanliness  even  among  the  educated 
milkers  of  this  country,  for  many  of  the  competitors  referred  to  were 
ex-County  Council  pupils. 

I  therefore  move  that  the  Council  of  The  Koyal  Sanitary  Institute  be 
asked  to  draw  the  attention  of  the  leading  agricultm-al  societies  and  show 
committees  to  the  necessity  of  insisting  upon  a  proper  standard  of  clean- 
liness in  all  milking  competitions  with  the  view  of  providing  the  public 
with  cleaner  and  more  wholesome  milk. 


Dr.  T.  Eustace  Hill  (Durham  C.C.)  seconded  Dr.  Howard  Jones"  motion 
that  the  Council  of  The  Royal  Sanitar}'  Institute  do  draw  the  attention  of  the 
leading  agricultural  societies  to  the  necessity  of  requiring  cleanliness  in  all 
milking  competitions,  and  thought  that  if  this  were  done,  and  the  allocation  of 
the  prizes  depended  on  reasonable  hygienic  precautions  being  observed  by  the 
milkers,  more  good  would  be  done  and  more  practical  education  in  this  important 
matter  att'orded  to  those  engaged  in  the  dairy  trade  than  by  county  council 
classes  or  any  other  means  yet  devised. 

Mr.  "William  A.  Dellagana  (Southampton)  said  too  much  attention  had  in 
the  past  been  devoted  to  the  condition  of  cowsheds  and  milkers  to  the  neglect  of 
the  cow  herself. 

The  cow  was  undoubtedly  the  dirtiest  animal  of  the  farm  ;  she  was  generally 
kept  under  the  most  insanitary  conditions. 

Milch  cows  should  be  groomed  daily  and  occasionally  washed,  as  became 
necessary,  so  that  the  best  hygienic  conditions  prevailed  at  the  time  of  milking. 
One  of  the  chief  difficulties  appeared  to  be  the  contamination  of  milk  by  fo'cal 
matter.  He  would  therefore  suggest  that,  if  possible,  the  cow  be  made  to 
evacuate  the  rectum  immediately  before  milking.  If  this  Congress  be  instru- 
mental in  drawing  attention  to  tiie  ])revailing  want  of  veterinary  jurisprudence 
in  cowsheds,  much  could  be  done  to  rectify  the  jiresent  unfavourable  conditions 
under  which  dairy  cows  were  kept  in  this  country. 

Mb.  a.  F.  Somehvillb  (Somerset  C.C.)  welcomed  the  calling  attention 
of  agricultund  societies  to  the  necessity  of  conducting  milking  competitions 
under  such  hygienic  conditions  as  would  educate  the  public  watching  them 
in  the  proi)er  way  of  milking  cattle.     The  agricultural  society  com|)laini>d  of  wn« 
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not  altogether  responsible ;  the  cows  were  sent  by  a  contractor  who  took  the 
milk  away,  none  of  it  being  sold  in  the  yard,  and  the  society  had  no  control 
over  it.  Under  those  circumstances  the  writer  of  the  paper  ought  himself  to 
have  looked  after  this  milk  whicli  was  taken  into  his  district  to  be  consumed 
there.  There  was  further  great  difficult}^  in  getting  a  sufficient  water  supply 
for  the  place  where  the  competition  was  carried  on. 

An  important  feature  in  the  milking  competitions  was  to  insist  on  milking 
with  drj'  hands;,  to  allow  milk  to  flow  over  the  hands  must  pollute  the  milk. 

He  promised  to  bring  the  matter  before  the  notice  of  the  society  in  question 
at  the  next  meeting  of  its  council,  and  impress  upon  them  the  necessity  of 
observing  the  best  possible  hygienic  conditions  in  conducting  the  competitions. 

Dn.  Heebeet  Williams  (City  of  London)  said  that  Dr.  Howard  Jones  had 
done  a  public  service  in  relating  the  results  of  his  personal  observations  at  a 
public  milking  competition.  The  point  was  that  if  a  higher  standard  of  cleanli- 
ness was  not  observed  in  milking  competitions  at  agricultural  shows,  where  else 
could  you  expect  to  find  it"?  Certainly  not  in  the  small  dairy  farm  in  country 
districts,  where  the  process  of  milking  was  done  without  the  restricting  influence 
of  observation  by  the  public.  It  was  the  experience  of  all  London  medical 
oiEcers  of  health  that  milk,  as  it  arrived  in  London,  frequently  contained 
quantities  of  filth,  resulting  from  want  of  ordinary  precautions  during  the  process 
of  milking. 

Mb.  C.  J.  Waterfall  (Bristol)  said  that  more  attention  should  be  paid  by 
the  public  health  authorities  to  the  bacterial  pollution  of  the  milk  supply.  The 
laboratories  of  our  great  authorities  dealt  too  greatly  with  the  amount  of  fat  and 
total  solids  in  the  milk,  and  to  a  very  infinitesimal  extent  with  the  bacteriological 
and  pus  conditions  that  obtained ;  yet  the  latter  were  the  most  important. 

Db.  Edmund  Smith  (York)  suggested  that  the  Council  of  The  Eoyal  Sanitary 
Institute  should  urge  the  agricultural  societies  to  include  the  hygienic  character 
of  the  process  of  milking  amongst  the  conditions  upon  which  prizes  were  given  in 
milking  competitions  at  shows. 

Db.  J.  H.  Williams  (Denbigh)  said  that  the  difliculty  in  securing  clean  milk 
in  the  rural  districts  arose  partly  from  the  reluctance  of  the  magistrates  to 
con\-iet  when  dirt  only  was  reported  to  be  present.  Perhaps  the  best  «ay 
would  be  for  the  county  councU  to  devise  means  of  publishing  locally  the  results 
of  the  different  milk  analyses,  with  special  reference  to  the  amount  of  dirt 
present. 

Dr.  J.  Spottiswooue  Cameron  (Leeds)  said  that  recently  in  Yorkshire  an  im- 
portant inquiry  had  been  undertaken  by  a  conjoint  committee  appointed  by  the 
County  Councils  of  the  East  and  West  Eidings,  and  of  the  cities  and  County 
Boroughs  of  Bradford,  Hull.  Leeds,  Kotherham,  and  Sheffield.     Their  report  and 
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that  of  their  bacteriologist  were  now  published,  and  could  be  obtained  from  the 
clerk  to  the  East  Riding  County  Council.  The  bacteriologist  found  that  in  speci- 
mens of  milk  collected  at  the  farm  and  put  into  ice  there  was  an  average  of  80,000 
colony-producing  bacteria.  The  number  of  colonies  varied  from  5,000  to 
upwards  of  1 ,000,000,  and  the  average  was  75,000  in  the  colder,  and  88,000  in 
the  warmer  months.  For  convenience  Dr.  Orr,  in  his  report  to  the  committee, 
divided  the  milks  into  four  classes,  those  whose  bacterial  content  was  less  than 
15,000,  those  between  15,000  and  50,000,  those  between  50,000  and  100,000, 
and  those  above  the  last  figure.  Grouping  the  lirst  and  second  classes  and  the 
third  and  fourth  together,  it  would  be  found  that  of  the  milks  where  the 
collector  had  reported  the  udders  of  the  cows  as  clean,  72  per  cent,  came  into 
the  group  with  bacterial  content  of  less  than  50,000,  while  28  per  cent,  only 
came  into  the  dirtier  group.  On  the  other  hand,  of  the  cows  with  dirty  udders, 
34  per  cent,  only  came  into  the  tirst  group,  while  66  per  cent,  belonged  to  the 
dirtier  group. 

An  important  part  of  the  investigation,  however,  was  that  in  which  ex- 
periments in  clean  milking  of  clean  cows  were  made.  Dr.  Orr  found  that, 
employing  ordinary  farm  hands  for  the  purpose,  after  showing  them  how  to 
cleanse  the  cows  bj-  proper  grooming  and  then  washing  the  flanks  and  udders, 
but  leaving  them  wet,  and  using  ])roperly  sterilized  milk  vessels,  the  ordinary 
farm  labourer  could  produce  a  milk  containing  only  5  per  cent,  of  the  bacterial 
content  of  the  milks  sent  to  him  from  farms.  He  argued  that  95  per  cent,  of 
the  contamination  at  the  cowshed  was  due  to  dirty  cows,  dirty  milking,  and 
unsterilized  milk  cans. 

In  answer  to  a  question  from  a  member.  Dr.  Cameron  added  that  the  milk 
taken  directly  from  the  udder  contained  bacteria,  especially  in  the  lirst  25  c.c. 
drawn. 

Dn.  J.  IIowAiU)  Josi:.s  (Newport)  said  that  Mr.  SomerviUe's  suggestion  that 
the  milk  in  question  should  have  been  seized  was,  of  ctmrse,  intended  as  a  joke, 
for  medical  officers  of  health  had  experience  of  the  difficulty  of  obtaining  con- 
victions in  prosecutions  under  the  Cowsheds,  etc..  Regulations. 

Not  long  after  the  above  incidents,  prosecutions  were  instituted  against 
dairymen  under  the  above  regulations;  the  teats  of  the  cows  and  hands  of  the 
milkers  were  wiped  with  clean  linen  cloths  :  these  cloths  became  filthy  in  conse- 
quence, but  even  such  a  practical  demonstration  was  not  sufficient  to  |)rocure  a 
verdict,  and  the  cases  were  dismissed. 

it  had  been  suggested  by  Dr.  E.  \f.  .Smitii  that  the  rules  of  cleaidiness  be 
added  as  a  rider  to  the  resolution  pro])osed,  but  personally  he  ])referre(l  leaving 
the  details  to  tlie  Council,  who  were  quite  competent  to  deal  with  the  matter. 
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Assigtant  to  the  Medical   Officer  of  Health,   Glusfjow. 


WHILE  many  of  the  great  problems  of  epidemiology  may  be  said  to 
be  still  unsolved,  much  has  been  done  recently  to  bring  them 
nearer  solution.  Contagia  have  been  traced  to  their  habitats  outside  the 
body;  the  conditions  and  surroundings  under  which  the  organs  proliferate 
have  been  ascertained;  the  changes  through  wiiich  they  pass,  when  con- 
ditions vary,  have  been  followed  up,  and  many  factors  inimical  to  their 
growth  have  been  discovered.  A  complete  and  satisfactory  explanation 
of  all  the  peculiar  variations  seen  in  infectious  diseases,  and  in  their 
spread,  is  still  remote,  but  the  present  I'esults  have  shown  the  paths  we 
must  rely  on  to  conduct  us  to  a  successful  issue. 

The  position  is  bristling  with  difficulties,  as,  to  mention  only  a  few 
factors  with  which  we  have  to  contend ;  variations  in  temperature,  air 
supply,  light,  food,  etc.,  each  exercises  such  a  marked  effect  on  the 
ultimate  result,  that  the  compilation  of  the  results  of  all  these  acting 
together  seems,  at  present,  almost  Impossible. 

In  enteric  fever  we  have  a  disease  which  is  recognised  by  all  writers 
on  the  subject  as  peculiarly  one  in  which  the  infection  is  water-borne. 
Occasionally  one  meets  with  an  example  of  enteric  being  spread  by  direct 
personal  contact,  but  these  instances  are  rare. 

The  relation  between  the  excreta  of  enteric  fever  patients  and  the 
spread  of  the  disease  has  also  long  been  recognised,  and  more  recently  it 
was  discovered  that  the  urine  might  also  transmit  the  infection.  It  has 
only  quite  recently  been  shown  that  in  a  limited  proportion  of  persons 
recovered  from  the  disease,  the  bacillus  may  maintain  a  prolonged  exist- 
ence. These  cases  are  apparently  those  in  which  complications  in  con- 
nection with  the  gall-bladder  have  occurred,  and  seem  to  be  most  commonly 
met  with  in  females.  Assuming  that  the  organism  gets  installed  in  the 
gall-bladder,  on  being  voided  by  the  bowel,  these  patients  become  capable 
from  time  to  time  of  transmitting  the  disease  to  others. 

Such  a  cai-rier  case  would  appear  to  have  been  the  cause  of  an 
epidemic  of  enteric  fever,  amounting  to  12(5  cases,  which  recently  occurred 
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in  Glasg-ow  and  neighbourhood,  and  a  resume  of  this  epidemic  wouhl 
probably  serve  as  an  excellent  introduction  to  a  discussion  on  the  subject 
of  carrier  cases,  while  at  the  same  time  it  would  illustrate  the  difficulties 
which  have  to  be  surmounted  in  dealing  successfully  with  an  epidemic. 

Before  dealing  with  this  epidemic  in  detail,  however,  it  may  be  advis- 
able to  mention  here  another  class  of  infective  person  occasionally  met 
with.  I  refer  to  those  fortunately  rare  instances  where  a  patient,  after 
recovery  from  an  attack  of  enteric  fever,  continues  for  a  time  to  shed 
typhoid  bacilli  in  his  urine  or  fajces.  An  example  of  such  a  case  came 
under  notice  as  these  notes  were  being  prepared,  and  the  particulars  have 
been  appended  as  having  some  bearing  on  the  subject  under  review.  This 
latter,  or  "physiological"  carrier  must  be  carefully  distinguished  from  the 
"  patliological "  carrier  who,  as  mentioned  above,  is  only  occasionally 
infective. 

The  following  particulars  are  summarised  from  the  report  on  this 
outbreak  by  Dr.  Chalmers,  Medical  Officer  of  Health  :  — 

The  Cases  as  Notified. 

The  first  notification  was  received  on  December  17th,  two  others 
followed  on  the  18th  and  19th,  and  again  on  the  23rd  and  27th  two  more 
were  received.  At  this  point  an  interval  of  six  days  occurred,  but  on 
January  3rd  a  series  began  which  was  practically  unbroken  until  the 
outbreak  ceased. 

The  interval  is  important.  It  separates  the  notification  of  five  cases 
irregularly  distributed  over  eleven  days  from  a  series  of  others  which 
present  the  true  characters  of  a  milk-borne  epidemic,  in  the  rapid  increase 
in  the  numbers  notified  daily  and  in  tlie  numbers  sickening  simultaneously. 

The  significance  of  this  interval  will  be  better  appreciated  when  con- 
sidered in  the  light  of  the  dates  of  sickening  of  the  cases  notified  before 
and  after  it  occurred. 

The  Dates  of  Sickeninu. 
The  five  cases  notified  during  December  sickened  between  tlie  8tli  and 
14th  of  the  month.  One  case  had  already  occurred  among  tiie  Partick 
consumers  on  December  .")th,  and  another  sickened  on  the  same  day  as  the 
first  two  Glasgow  cases.  In  the  early  part  of  December  the  sicknesses  were 
infi'er|uorit  and  irregulai',  and  it  was  only  after  tlie  close  of  the  week  ending 
21st  that  they  began  to  be  of  daily  occurrence.  Indeed,  the  mass  of 
infection  represented  by  tiie  sicknesses  which  occurred  after  tills  date  and 
rcacliiMJ  their  maximum  daily  innnber  towards  the  middle  of  the  for( night 
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ending  Januarv  lltli,  was  in  striking  contrast  with  the  irregular  distribution 
of  those  sickening  early  in  December. 

It  suggests  two  distinct  waves  of  infection,  and  subsequent  inquiry 
showed  not  only  that  this  would  appear  to  have  occui'red,  but  that  the 
source  of  each  was  fairly  distinguishable. 

The  Number  of  Persons  Attacked. 

Excluding  four  cases  which  were  secondary  to  others  occurring  at  an 
earlier  date  in  a  corresponding  number  of  households,  92  cases  were 
registered  as  occurring  in  79  households  of  consumers  in  Glasgow,  there 
being  10  households  in  which  multiple  primaiy  infections,  23  in  number, 
occurred. 

Among  the  Partick  consumers  Dr.  Brown  reported  that  21  cases  had 
occurred,  and  I  had  information  regarding  13  others  who  only  sickened 
after  leaving  Glasgow.      In  8  of  these  126  cases  the  attack  proved  fatal. 

The  number  of  consumers  of  this  milk  in  the  500  households  receiving 
it  is  not  known,  but  the  number  of  inmates  therein  may  be  put  at  not  less 
than  2,500,  and  on  this  basis  the  attack-rate  lies  between  4  and  5  per 
cent.,  while  the  case  fatality-rate  has  been  equal  to  5'5  per  cent. 

The  Sources  of  the  Milk  Supply. 

The  milk  distributed  from  Flemington  Farm  was  received  from  five 
other  farms,  and  the  quantities  from  each  were  as  follows: — K.  (Paisley), 
70  gals. ;  S.  (Anniesland),  60  gals. ;  A.  (Balfron),  70  gals. :  G.  (Beith), 
20  gals. ;  Parkhouse,  40  gals. 

A  sixth  farm  had  ceased  sending  milk  on  December  5th.  As  the  milk 
from  Balfron  and  Beith  arrived  too  late  for  the  morning's  delivery  of  the 
da)'  of  arrival  it  was  sterilised.  The  milk  of  the  three  i-emaining  farms, 
K.,  S.,  and  Parkhouse,  was  not  sterilised  before  the  morning  delivery,  and 
whether  any  of  it  was  ultimately  so  treated  depended  on  the  daily  fluc- 
tuation in  the  demand.  The  channels  by  which  the  milk  from  these 
several  sources  reached  the  consumers  will  emerge  in  considering  the  ordei' 
in  which  the  several  deliveries  became  implicated. 

The  Ixcidenxe  of  Attacks  dx  the  Several  Deliveries 

FROM    FlEMIXGTON. 

All  the  cases  notified  between  December  17th  and  January  6th  obtained 
their  milk  from  cart  D.  Our  information  at  this  time  was  that  the 
morning  milk  of  this  cart  had  been  obtained  from  the  Anniesland  farm 
prior  to  29th  November,  and  from  the  Paisley  farm  thereafter.  The  first 
sickening,  however,  occurred  in  Partick  on  the  sixth,  and  three  others, 
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including  two  in  Glasgow,  on  the  nintli  ilay  after  tliis  change  had  taken 
place,  and  as  the  duration  of  the  incubation  period  of  the  disease  is,  in  the 
majority  of  cases,  about  fourteen  days,  it  was  provisionally  regarded  as 
unlikely  that  the  Paisley  farm  milk  was  the  source  of  infection.  This 
opinion  was  ultimately  established  by  a  report  from  tlie  Medical  Officer  of 
Renfrewshire  that  no  illness  was  present  there. 

The  Anniesland  farm  milk,  at  the  beginning  of  the  intjuiry,  was  being- 
distributed  partly  in  the  district  of  Temple  and  partly  in  Hillliead  anil 
neighbourhood. 

The  portion  delivered  in  Temple  was  sent  direct  from  tlte  Annieslanrl 
farm,  whereas  that  which  was  delivered  in  Hillliead  was  taken,  in  the 
first  place,  to  Flemington  Farm,  and  thereafter  sent  out  in  carts  otlier 
than  cart  D.  In  neither  of  these  sections  of  its  distribution  was  there 
evidence  of  infection. 

But  when  it  became  apparent  early  in  January  that  sicknesses  were 
also  occurring  among  the  customers  of  the  other  carts  the  information 
first  given  was  corrected,  and  we  were  told  that  the  portion  of  the 
Anniesland  farm  milk  distributed  by  cart  D.  prior  to  November  29th  was 
frequently  supplemented  by  milk  from  Parkhouse.  This  is  more  fully 
described  hereafter. 

It  was  possible,  of  course,  that  the  portion  of  the  Anniesland  milk 
distributed  by  cart  D.  prior  to  November  29th  had  become  exposed  to 
contamination  only  after  reaching  Flemington  Farm,  but  the  early 
enquiries  definitely  excluded  from  suspicion  both  the  family  and  resident 
employees  at  Flemington  Farm,  as  well  as  the  driver  of  the  cart  and  the 
boys  who  accompanied  it  as  carriers. 

On  January  l5th  and  7th,  however,  two  sickenings  were  notified  among 
the  customers  of  cart  McG.,  on  January  9th  one  was  notified  on  cart 
McA.,  and  on  January  11th  two  were  notified  on  the  service  of  the  boy 
carrier  from  the  farm,  and  one  on  the  Ilydepark  portion  of  the  sup])ly. 

And  if,  instead  of  the  dates  of  notification,  we  take  those  of  sickening, 
it  will  be  seen  that,  while  cases  began  to  occur  among  tlie  customers  of 
cart  D.  as  early  as  December  .')th  and  Hth,  none  occurred  among  the 
customers  of  the  other  delivery  services  until  December  19th,  2;^rd,  L'.'>tli, 
and  30th  respectively. 

It  thus  became  important  to  discover  whether  any  antecedent  change 
had  occurred  in  the  distribution  from  Flemington  Farm  which  would 
explain  the  extension  of  infection  from  cart  D.  to  the  other  (Kdiveries, 
which  the  notifications  received  between  .January  (ith  and  lltii  disclosed. 


William  Akciiibald.  .">85 

For  this  purpose  it  is  necessary  to  revert  to  the  information  first  obtained 
regarding  the  farm  from  which  cart  D.  obtained  the  milk  for  its  morning 
delivery. 

As  already  stated,  this  was  said  to  have  been  from  the  Anniesland 
Farm  prior  to  November  2yth,  and  this  in  a  sense  expressed  the  general 
practice.  But  when  revised,  in  view  of  the  attacks  occuri'ing  among 
tiie  customers  of  the  other  carts,  it  was  ascertained  that  the  Anniesland 
milk  fell  short  of  the  quantity  required  for  cart  D.'s  morning  delivery 
about  three  times  out  of  seven,  and  was  on  these  occasions  supplemented 
by  milk  from  Parkhouse  Farm  in  quantities  varying  from  8  to  10  gallons 
out  of  a  total  of  about  40  gallons  obtained  from  this  source. 

Moreover,  as  it  was  the  object  of  the  purveyor  to  supply  as  much  non- 
sterilised  as  was  available  for  the  delivery  of  cart  D.,  the  remaining 
quantity  of  Parkhouse  milk  was,  by  preference,  reserved  for  the  mid-dav 
delivery  of  this  particular  cart,  until  the  introduction  of  Paisley  milk,  on 
November  9th,  set  free  Parkhouse  milk  for  distriliution  also  by  the  other 
carts  in  their  morning  deliveries. 

Indeed,  until  after  November  29th,  the  other  carts,  in  these  morning 
deliveries,  mostly  delivered  sterilised  milk  from  the  other  farms. 

On  the  hypothesis,  therefore,  that  the  Parkhouse  milk  was  the  vehicle 
of  infection,  the  limitation  of  the  attacks  to  the  customers  of  cart  D.  at 
the  beginning  of  the  outbreak,  and  the  ultimate  implication  of  all  the 
delivering  channels  would  have  reasonaljle  explanation. 

Relation  of  tiik  Parkhoi:?e  Illness  to  thl  ()i  tbueak   in 
( i  lasgow. 

We  have  now  to  consider  the  relationship  of  this  case  at  Parkhouse  to 
the  outbreak  in  Glasgow,  and  particularly  to  the  two  waves  of  infection 
which  have  been  suggested.  The  patient  at  Parkhouse  remained 
unrecognised  as  suffering  from  any  infectious  disease  from  December  7th 
to  the  24th,  and  it  is  reasonable  to  associate  her  illness  with  the  true 
epidemic  incidence  in  Glasgow,  which  culminated  towards  the  middle  of 
the  fortnight  ending  January  11th.  But  it  will  not  explain  tliose  prior 
to  December  14th,  and  would  only  explain  those  sickening  on  December 
19th  and  20th  by  assuming  the  coincidence  of  an  unusually  early 
accession  of  infectivity  in  the  Parkhouse  patient,  and  an  unusually 
short  period  of  incubation  in  the  four  cases  then  sickening.  But  with 
regard  to  attacks  which  developed  after  the  week  ending  21st  December 
there  is  no  difficulty,  and  the  illness   at   the  farm  may   be  regarded  as 
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sufficient  to  explain  those  occurring  among  the  consumers  after  this  date. 
But  the  Parkhouse  patient  is  apparently  one  of  the  earlier  group  of 
sicknesses  which  began  on  the  oth  December,  and  cannot,  therefore,  have 
been  the  source  of  infection  of  the  other  members  of  this  group. 

Coincident  but  independent  sources  of  infection  for  herself  and  the 
others  might,  of  course,  be  suggested,  but  it  is  more  important  to  consider 
whether  evidence  exists  to  support  the  suggestion  that  she  sickened 
because  she  was  herself  a  consumer  of  milk  distributed  from  Flemington 
Farm. 

That  she  was  in  this  sense  an  occasional  consumer  seems  likely,  from 
the  circumstance  that  it  was  part  of  her  brother's  morning  work,  on  his 
return  journey  from  Flemington,  after  delivering  his  milk  there,  to  take 
about  ten  gallons  to  the  Hydepark  Locomotive  Works  Cooking  Depot, 
and  any  occasional  surplus  not  required  at  the  Depot  was  taken  on  to 
Pai'khouse  by  him,  and  there  consumed. 

If,  then,  the  Parkhouse  illness  could  be  ascribed  to  this  returning 
stream,  the  larger  quantity  delivered  at  Hydepark  Works  would  be  likely 
also  to  have  produced  somewhat  similar  results.  And  while  it  is  true  that 
cases  did  ultimately  develop  among  the  consumer;;  at  Hydepark,  the  first 
sickness  there  began  only  on  the  3Uth  December,  or  fully  three  weeks 
later  than  the  Parkhouse  illness.  In  other  words,  the  Hydepark  cases 
belong  to  the  later  epidemic  wave,  and  not  to  that  which  began  on  the 
."ith  December. 

And,  as  matter  of  fact,  it  was  only  after  unsterilised  milk  from  Park- 
house  began  to  be  occasionally  delivered  to  Hydepark  that  cases  developed 
among  the  consumers  there,  and  this  date  can  be  definitely  fixed  as  not 
earlier  than  December  5th,  and  may  have  been  some  days  later. 

TiiF  Position  of  the  Pakkuouse  Illness  a.mong  tiik  F'ikst 
Gkoup  of  Cases. 

Although  occurring  contemporaneously  with  the  early  sickenings 
among  the  Partick  and  Glasgow  customers  of  Flemington  Farm,  it  may 
be  suggested  that  the  patient  at  Parkhouse  was  infected  from  a  different 
source.  This  seems  scarcely  tenable,  in  view  of  the  fact  that  the  others 
were  on  a  common  milk  supply,  that  this  was  occasionally  at  Iciist  obtained 
from  Parkhouse  Farm,  and  that  tiie  farmer's  family  there  used  their  own 
milk.  Infecting  material  at  the  farm  gaining  access  to  this  milk  before  it 
was  despatched  to  Flemington  would  explain  both  the  Parkhouse  case  and 
the  others.  But  of  the  source  of  this  the  evidence  was  not  immediately 
forthcoming. 
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Rkport  by  Dr.  Buchanax,  Bacteriologist. 

"On  making  inquiries  at  this  farm,  attention  was  attracted  to  a  milker, 
a  youno;  man,  who  had  suffered  from  an  obscure  ilhiess  consistent  witli 
enteric  fever  about  three  years  ago,  and  wlio  had  some  possible  association, 
on  more  than  one  occasion  during  1907,  with  enteric  fever  outbreaks.  It 
was  found,  however,  that  any  suspicion  attaching  to  this  milker  was  soon 
set  aside  by  the  bacteriological  tests,  which  entirely  failed  to  substantiate  it. 
Subsequently  it  was  discovered  in  the  course  of  investigations  at  the  farm 
that  another  milker,  an  elderly  woman,  had  a  history  of  previous  associa- 
tions with  enteric  fever  which  attached  suspicion  to  her  with  still  more 
probability  as  a  source  of  the  infection  which  had  contaminated  the  milk. 

This  milker  suffered  from  enteric  fever,  along  with  most  of  her  family, 
sixteen  years  ago,  and  had  now  and  again  since  that  time  been  associated 
more  or  less  closely  with  outbreaks  of  illness  which  proved  to  be  enteric 
fever.  She  was  taken  into  Lightburn  Hospital  for  a  few  days  in  order 
that  reliable  specimens  of  the  dejecta  and  urine  might  be  obtained  for 
bacteriological  examination.  Dr.  Wilson  very  kindly  afforded  everv 
facility  for  a  thorough  investigation  by  supplying  as  many  specimens  as 
were  required  for  the  bacteriological  tests.  These  tests  have  resulted  in 
the  discoveiy  of  the  bacillus  of  enteric  fever  in  the  dejecta,  and  in  estab- 
lishing the  existence  of  a  source  of  infection  which,  doubtless,  directlv 
accounted  for  the  early  cases  of  the  outbreak,  and  indirectly  gave  rise  to 
the  epidemic  wave.  The  bacillus  did  not  appear  in  great  number  in  the 
dejecta,  a  rough  estimation  computing  it  at  5,000  per  cubic  centimetre. 
Her  blood  gave  a  positive  Widal  reaction  with  the  laboratory  strain  of 
Bacillus  typhosus." 

It  may  be  observed  that  bacteriological  research  has  revealed  the  fact 
that  persons  passing  through  an  attack  of  enteric  fever,  as  a  rule,  give  off 
the  infection  (the  Bacillus  typhosus)  by  the  intestine,  and  frequently  also 
by  the  urine,  during  some  stage  of  the  illness.  The  bacillus  may  appear 
in  the  stools  as  early  as  the  first  day  of  illness,  although  the  largest  per- 
centage of  cases  yield  it  in  the  second  and  third  weeks  of  the  disease. 
It  may  continue  to  be  shed  throughout  convalescence  in  a  certain  pro- 
portion of  patients ;  while  in  a  small  residuum  of  cases,  probably  about 
two  per  cent.,  the  germ  takes  up  a  lodgment  in  the  body,  and  continues 
to  be  excreted  for  months  or  years,  or,  it  may  be,  throughout  life.  These 
chronic  typhoid  carriers  are  a  discovery  mainly  of  the  last  two  years. 
They  have  been  found  at  periods  ranging  from  ten  weeks  to  forty-two 
years  after  the  attack   of  the  fever.      Moreover,   several  instances   are 
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recorded  of  persons  acting  as  carriers  of  the  infection  in  this  way, 
although  they  never  had  any  clinical  manifestation  of  the  disease,  or  had 
no  recollection  themselves  of  being  ill.  It  is  to  be  remembered,  however, 
that  enteric  fever  is  often  very  slight  or  obscure  in  its  manifestations, 
and  has  sometimes  been  regarded  as  influenza,  pneumonia,  bronchitis, 
rheumatism,  meningitis,  or  neurasthenia.  Amongst  chronic  typhoid 
carriers,  women  form  by  far  the  largest  proportion  (about  7o  per  cent.) 
The  bacillus  in  these  exceptional  carrier  cases  finds  a  lodgment  in  the 
gall-bladder,  from  which  it  passes  to  the  intestine,  to  be  voided  witli  the 
intestinal  dejecta. 

This  persistence  of  the  Bacillus  Uiphosus  in  certain  persons  for  so 
many  years  after  an  attack  of  enteric  fever  is  a  matter  of  great  import- 
ance from  a  public  health  point  of  view ;  for  such  persons,  acting  as 
unsuspecting  and  unsuspected  carx'iers  of  infection,  communicate  the 
disease  to  others. 

During  the  present  fortnight  a  retui-ii  case  occurred  in  connection 
with  the  dismissal  from  hospital  of  an  enteric  fever  patient,  and  the  facts 
are  interesting  as  illustrating  tiie  method  by  which  infection  may  be  con- 
veyed. 

On  May  lith  a  male  patient  was  dismissed  from  Uelvidere  llosi)ital 
recovered  from  enteric  fever,  for  which  he  had  been  under  treatment  from 
March  13th.  His  household  consisted  of  his  wife  and  two  children,  and 
on  June  i;]th  the  wife  sickened  of  enteric  fever,  for  which  she  has  since 
been  removed  to  hospital.  The  circumstances  led  to  a  bacteriological 
examination  of  the  excreta,  with  the  result  that  tlie  organism  was 
recovered  from  the  urine. 

The  possibility  of  infection  by  this  means  lias  for  some  years  been 
recognised,  but  it  happens  only  rarely  that  a  concrete  illustration  is 
obtained,  and  it  has  been  thought  desirable  to  draw  attention  to  the 
case.  This  instance  is  also  instructive  from  the  point  of  view  that  the 
carrier  was  a  male,  and  not  a  female,  as  is  usually  the  case. 

[/'or  Discussion  on  this  jiapei:  see  poije  o9o.~\ 
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By    \VILLIAM:     G.     savage,     ]VI.D.,     33.8c.,     D.P.H. 

Medical  Ojftcer  of  Health,  Colchester. 


IT  is  very  important  to  have  clear  ideas  as  to  the  nature  of  typhoid 
carriers  and  their  probable  danger  as  distributors  of  infection.  Two 
distinct  types  have  been  described  :  Acute  carriers  or,  as  I  prefer  to  call 
them,  contact  carriers ;   Chronic  carriers  or  persistent  carriers. 

Under  certain  circumstances,  typhoid  bacilli  have  been  found  in  the 
excreta  of  healthy  persons  who  apparently  have  never  suffered  from 
typhoid  fever.  These  are  the  contact  carriers.  These  persons  have  been 
in  contact  with  cases  of  typhoid  fever,  generally  more  or  less  intimate 
contact,  and  their  occurrence  is  analogous  to  the  contact  carriers  of 
diphtheria. 

Since  cases  of  typhoid  fever  are  sometimes  very  mild,  there  is  natu- 
rally some  doubt  as  to  whether  some  of  the  contact  carriers  found  are  not 
really  very  mild  unrecognised  cases  of  typhoid  fever. 

At  present  we  have  but  little  evidence  either  as  to  their  numerical 
prevalence  or  the  duration  of  their  infectivity.  Klinger  at  Strassburg 
found  eleven  such  cases  out  of  1,700  healthy  individuals  examined  in  the 
course  of  one  and  three-quarter  years.  In  nine  instances  thev  were  only 
once  found,  while  in  two  they  were  found  on  more  than  one  occasion. 

The  chronic  or  persistent  cai-riers  belong  to  a  different  category.  The 
older  conception,  in  regard  to  the  infectivity  of  typhoid  fever,  was  that  the 
bacilli  disappeared  from  the  body,  if  not  at  a  ])eriod  coincident  with  the 
cessation  of  clinical  signs,  yet  at  an  early  date. 

Extended  bacteriological  investigation  has  established  the  fact  that 
typhoid  bacilli  may  persist  in  the  body  and  be  found  in  the  excreta  for 
extended  periods,  in  certain  cases  persisting  long  after  all  clinical  signs 
have  vanished.  The  persistence  may  last  from  a  few  months  to  a  life- 
time.    These  persons  constitute  the  chronic  carriers. 

In  these  remarks  upon  this  very  important  subject  I  do  not  propose  to 
offer  any  facts  in  support  of  the  existence  of  these  carrier  cases.  With 
available  evidence  we  must  accept  their  existence  as  proved. 

Accepting  this  fact,  the  main  object  of  discussion,  as  practical  medical 
officers  of  health,  is  naturally  to  try  and  measure  the  probable  danger 
from  this  source,  and  to  arrive  at  some  ideas  as  to  the  appropriate  action 
required.     The  following  remarks  deal  only  with  these  aspects  : 

TOL.  XXIX.      NO.  10.  oo 


590  Typhoid  Carriers. 

Dealing  with  contact  carriers  our  available  knowledge  is  scanty,  but 
jirovisionally  it  seems  a  reasonable  supposition  that  they  do  not  play  a 
great  part  in  the  dissemination  of  enteric  fever.  The  bacilli  seem  to  be 
few  in  number  and  not  present  for  any  length  of  time,  while  such  contact 
carriers  are  apparently  not  numerous. 

Dosage  and  facility  for  infection  are  very  important  factors  in  typhoid 
infection.  With  present  knowledge  it  is  a  reasonable  assumption  that  they 
are  in  no  way  as  important  as  disease  spreaders  as  the  contact  carriers 
of  diphtheria. 

The  persistent  or  chronic  curriers  are  probably  of  much  greater  imi)or- 
tance.  Not  overstating  the  facts,  in  probably  about  3  to  5  per  cent,  of 
cases  of  typhoid  fever  the  tyjihoid  bacilli  persist  for  very  long  periods, 
constituting  these  chronic  carriers. 

Going  beyond,  however,  the  mere  presence  of  typhoid  bacilli,  we  have 
to  ask  ourselves :  Do  these  cases  in  practice  spread  typhoid  fever  ?  Can 
they  spread  typhoid  fever  ^ 

It  may  be  argued,  for  instance,  that  the  fact  that  typhoid  bacilli  are 
e.xcreted  from  time  to  time  does  not  prove  their  infectivity ;  the  bacilli 
may  be  without  virulence  to  man,  and  incapable  of  causing  typhoid  fever. 

Hamer,  for  example,  in  a  very  able  paper  recently  published,*  has  sug- 
gested that  the  finding  of  carrier  cases  amongst  a  series  of  persons  ex- 
amined in  connection  with  an  enteric  fever  outbreak  is  nothing  more  than 
what  might  be  expected,  any  so-called  carrier  case  found  not  being  the 
cause  of  the  outbreak,  but  an  individual  infected  at  the  same  time  as  the 
actual  cases  causing  the  investigation. 

The  actual  proof  of  the  infectivity  of  carrier  cases  for  man  must  rest 
upon  the  individual  recorded  outbreaks  due  to  such  cases.  These  are 
gradually  increasing  in  number,  and  a  new  one  has  been  brought  forwai'd 
to-day  by  Dr.  Archibald,  while  a  most  striking  and  convincing  outbreak 
Ijy  a  carrier  case  has  been  recorded  by  Dr.  Davies  and  Professor  Hall. 

In  addition  to  the  actual  outbreaks,  certain  bacteriological  and  other 
facts  are  worthy  of  attention  in  this  connection. 

The  bacteriok)gist  has  shown  that  the  organisms  isolated  from  these 
chronic  cases  are  undeniable  typhoid  bacilli  identical  in  every  way  with 
bacilli  derived  from  an  acute  case.  They  are  further  lineal  descendants 
of  bacilli  which  have  caused  typhoid  fever.  It  is  a  reasonable  assumption 
that  they  can  cause  disease,  and  the  onus  of  jjroof  hardly  rests  with  the 
bacteriologist. 

It  is  well  known  that  outside  the  animal   body  jjathogenic  organisms 
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lose  their  virulence  and  are  then  incapable  of  setting  up  disease,  but  it  is 
also  in  general  true  that  within  the  body  virulence  is  retained,  or  at  least 
for  a  vastly  longer  period.  Typhoid  bacilli  which  have  almost  lost  their 
virulence  can  be  restored  to  active  pathogenic  power  by  repeated  passage 
through  the  animal  body.  Pneumococci  in  an  actively  virulent  condition 
for  mice  persist  in  the  buccal  cavity  of  many  individuals,  and  judging 
from  clinical  experience  cause  marked  pneumonia  when  the  tissue  resis- 
tance is  lowered,  enabling  them  to  infect.  In  the  same  way  in  latent 
tuberculosis  the  bacilli  apparently  retain  active  infective  powers  for  ver^ 
long  periods.  If  auto-infection  takes  place  there  is  no  reason  why  infec- 
tion of  others  should  not  occur,  and  by  analogy  there  is  no  reason  why 
typhoid  bacilli  should  not  remain  actively  virulent  for  indefinite  periods. 

In  diphtheria,  as  is  well  recognised,  diphtheria  bacilli  may  remain  in 
an  active  virulent  condition  for  a  long  time  in  the  throat  and  nose  of 
recovered  cases.  From  the  evidence  of  return  cases  of  diphtheria,  we 
know  that  such  cases  may  be  infectious  to  man  for  very  long  periods. 

These  facts  are  of  some  interest  because  at  the  discussion  upon  this- 
subject  at  the  Epidemiological  Branch  of  the  Royal  Society  of  Medicine 
several  authorities  seemed  to  consider  it  doubtful  how  far  these  carrier 
cases  could  set  up  typhoid  fever.  They  advance  the  fact  that  carrier 
cases  {e.g..  Dean's)  have  been  found  of  long  duration,  and  which  so  far  as 
known  have  not  infected  anyone.  Also,  if  these  carrier  cases  were  infec- 
tive, then  we  should  get  much  more  typhoid  fever  than  exists  in  this 
country. 

Dealing  with  the  first  objection,  it  is  obvious  that  it  cannot  be  accepted 
that  because  no  cases  were  known  therefore  none  had  been  caused.  In- 
fection might  have  been  widespread  through  sewage  water,  soil,  etc.,  and 
the  actual  source  of  the  bacilli  missed,  possibly  because  not  looked  for. 

The  second  objection  does  not  take  sufficiently  into  account  the  in- 
herent difficulties  of  typhoid  infection.  In  ordinary  cases  of  typhoid 
fever,  the  stools  are  directly  handled  by  persons  other  than  the  patient. 
Such  attendants  of  necessity  handle  much  infective  material,  and  are 
almost  certain  to  get  infective  matter  on  their  hands.  It  is  only  by 
scrupulous  cleanliness  that  personal  infection  is  avoided,  and  we  cannot 
wonder  that  it  occurs. 

But  the  chronic  carrier  is  not  ill.  He  himself  is  immune,  and  his 
excretions  are  not  handled  by  outsiders.  The  chances  of  his  serving  as  a 
personal  infective  factor  are  in  this  way  immeasurably  lessened.  Added 
to  this  we  have  the  fact  that  the  bacilli  are  only  intermittently  excreted, 
perhaps  at  very  long  intervals. 

In  other  words,  even  if  we  postulate  that  the  bacilli  are  exceedingly 
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^'^l•ulent  and  capable  of  causing  enteric  fever,  we  should  hardlv  expect 
these  cases  to  directly  set  up  the  disease  unless  sucli  persons  are,  on 
account  of  their  position,  brought  into  contact  with  food  which  thev  can 
contaminate.  Such  a  condition  is  just  what  is  found.  The  chronic 
carriers  which  can  be  proved  to  be  concerned  in  dii'ectly  spreading  disease 
are  those  which  handle  food. 

Stated  another  way,  I  would  suggest  the  view  that  the  available  facts 
are  naturally  explained  upon  the  supposition  that  the  carrier  cases  are  un- 
doubtedly potential  soiu'ces  of  typhoid  fever.  They  are  all  potentially 
infective,  but  the  number  of  cases  of  typhoid  fever  due  to  them  is  limited 
on  account  of,  on  the  one  hand,  the  inherent  difficulties  of  infection,  and 
on  the  other,  the  intermittent  discharge  and  possibly  small  dosage. 

The  question  of  dosage  is  important,  since  it  seems  probable  that  a 
fairly  large  dose  of  typhoid  bacilli  is  necessary  for  infection.  In  diphtheria 
probably  a  few  bacilli  can  set  up  the  disease.  Tn  typhoid  fe\er,  on  the 
other  hand,  the  bacilli  have  to  run  the  gauntlet  of  the  gastric  juice  and 
the  juices  of  the  small  intestine,  and  many  ingested  bacilli  are  doubtless 
killed  before  a  suitable  nidus  is  obtained.     In  this  way  dosage  is  material. 

If  tliese  suppositions  are  accurate,  then  while  any  chronic  carrier  must 
be  considered  a  potential  source  of  harm,  he  is  an  active  danger  in  parti- 
cular when  in  a  position  to  directly  foul  food,  and  especially  such  a  food  as 
milk,  in  wliich  typhoid  bacilli  thrive  abundantly. 

Ths  probability  of  the  existence  of  persistent  carriers  would  be  in- 
dicated in  a  good  many  of  the  cases  if  they  were  bacteriologically  examineil 
on  at  least  two  occasions  before  discharge  from  hospital.  In  addition, 
such  cases  should  be  kept  in  hospital  for  rather  longer  than  usual  (two  to 
three  months),  and  the  last  examination  made  just  before  discharge.  Of 
course,  however,  all  chronic  carriers  would  not  be  recognised  by  this  pro- 
cedure, but  probably  most  would  be  indicated. 

Special  care  shoidd  be  taken  to  follow  up  all  such  chronic  carriers,  and 
their  removal  to  other  districts  should  be  duly  noted  and  notices  sent  on 
to  the  local  medical  officer  of  health.  Tiiis  might  have  to  be  carried 
on  for  years.  Occupations  which  involve  the  handling  of  food  slioidd  be 
forbidden  to  such  known  chronic  carriers. 

As  a  practical  point  I  would  suggest  that  in  the  examination  of  the 
excreta  of  cases  ordinary  stools  be  not  examined,  but  those  obtained  as  a 
consequence  of  the  administration  of  a  cholagogue,  such  as  calomel. 

As  far  as  I  know  there  are  no  available  medical  means  by  which  the 
bacilli  can  be  eliminated  from  the  system. 

[For  Ditcuasion  on  this  Paper,  see  page  59o.] 
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TYPHOID     CARRIERS. 

By    D.     S.     DAVIES,     ISI.ID.,     D.P.H. 

Medical  Offi.cer  of  Health,  Biistol. 
(fellow). 


SINCE  the  publication  of  the  account  of  the  Brenty  and  Brislington 
outbreaks  of  typhoid  fever,  by  Dr.  Walker  Hall  and  myself,  in  the 
Transactions  of  the  Royal  Society  of  Medicine  (Epidemiological  Section), 
in  April,  further  particulars  of  interest  have  been  observed  with  regard 
to  the  woman  who  had  been  associated  as  a  carrier  with  these  outbreaks : 
and  also  a  fresh  instance  of  carrier  infection  has  come  to  light  in  Bristol. 

It  will  be  remembered  that  the  carrier  in  the  Brenty  outbreak  was 
admitted  to  the  institution  (an  inebriate  home)  as  a  patient  in  April,  1906, 
put  to  kitchen  work  soon  after  admission,  and  on  to  dairy  work  in  October. 
Between  October,  1906,  and  November,  1907,  twenty-eight  cases  of 
typhoid  fever  and  two  deaths  occurred  amongst  those  inmates  of  the 
home  and  officers  who  had  special  access  to  milk,  whether  they  resided  on 
or  off  the  premises.  ^Mrs.  H.  had  had  typhoid  in  1901,  but  was  to  all 
appearance  in  1906-7  in  perfect  health  ;  all  milk  passed  through  her 
hands.  Suspicion  fell  on  her  in  November,  1907,  and  she  was  excluded 
from  food-work  as  an  experiment ;  her  exclusion  was  followed  by  complete 
cessation  of  the  typhoid  fever. 

Her  history  was  then  searched  into  for  further  corroboration.  A 
striking  instance  was  foimd  in  the  case  of  a  typhoid  outbreak  which 
occmTed  at  a  home  for  girls  at  Brislington,  near  Bi-istol,  in  1904,  which 
was  unexplained  at  the  time.  The  same  icoman  had  been  taken  on  as 
cook  in  February  :  nothing  happened  until  May,  when  a  series  of  cases  of 
typhoid  fever  occurred  amongst  the  girls,  attacking  nearly  every  one,  with 
two  deaths,  and  lasting  until  the  cook  left  and  the  home  was  broken  up. 
Lastly,  in  1905,  she  was  taken  on  as  cook  at  a  third  home  for  girls  in 
Clifton  in  March ;  nothing  happened  until  May,  when  one  of  the  jjirls 
sickened  of  typhoid  fever. 

After  this  woman  was  isolated  in  November,  1907,  she  was  kept  strictly 
secluded,  and  away  from  any  food  preparation,  and  her  exci-eta  were 
examined  from  time  to  time.     She  was   first  proved  to  be  a  carrier  on 
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December  20tli,  when  tvphoid  bacilli  were  recovered  from  her  stools ;  they 
then  remained  free  until  April,  when  the  bacilli  reappeared  and  continued 
to  be  found  during  May.  In  June,  1908,  though  unable  to  infect  othei-s, 
she  succeeded  in  infecting  herself,  passing  through  a  slight  attack,  in 
which  condition  of  stools,  temperature,  pulse,  and  general  condition 
indicated  an  auto-infection  with  typhoid. 

The  second  person  found  to  be  a  carrier  in  Bristol  was  the  mother  of 
a  family  of  five  children.  Her  husband  died  of  typhoid  fever  in  October, 
1907,  and  nothing  further  was  reported  until  the  first  week  of  June,  1908, 
when  four  of  the  five  children  wei'e  notified  almost  simultaneously  as 
suffering  from  typhoid  fever.  On  inquiry  it  was  found  that  the  mother, 
the  food  prejjarer,  had  herself  suffered  from  symptoms  very  suspicious  of 
typhoid  fever  shortly  after  her  husband's  illness  in  October,  but  a  negative 
Widal  result  had  led  to  non-notification.  This  woman's  blood  gave  a 
complete  and  immediate  Widal  reaction  in  l-in-:?00  solution.  Professor 
Walker  Hall  is  at  present  engaged  in  further  pathological  inquiry. 

Periodicity. 

A  point  of  considerable  interest  is  the  period  of  time  at  wliich,  in  the 
instances  quoted,  the  outbreaks  tend  to  commence.  Thus,  in  the  1907 
Brentry  outbreak,  in  the  1904  Brislington  outbreak,  in  the  1905  Clifton 
outbreak,  in  the  1908  auto-infection,  and  in  the  1908  case,  effectivity  was 
not  manifested  until  May  or  June,  although  opportunity  of  infection  was 
not  wanting  in  the  earlier  months  of  the  year. 

The  full  meaning  of  this  periodicity,  and  the  extent  to  which  the 
apparent  law  may  hold  in  future  instances,  can  only  be  surmised  at  present. 

TllK    I.MI'DUT.VNCK    OF    THK    FoOl)    PltEl'AKEU. 

It  is  now  well  known  that  many  carriers  may  prove  ineffective  over 
a  long  series  of  years,  but  this  is  not  to  be  wondered  at  if  they  are  not 
engaged  in  food  preparation  or  in  dealing  with  milk.  It  seems  certain 
that  infection  is  conveyed  into  the  food  or  milk  by  the  hand  more  or  less 
directly,  after  attending  to  the  calls  of  Nature,  and  omitting  to  wash  the 
hands. 

The  i)ersonal  factor  in  endemic  typhuid  infection  is  probably  of  far 
greater  importance  tiian  is  usually  recognised,  and  the  May  periodic 
recurrence  of  infectivity  in  carriers  may  pave  the  way  for  the  subsequent 
autumn  wave  of  typhoid  prevalence,  and  for  the  water  infection  or  milk 
outbreak  which  may  then  take  place. 


D.  S.  Davies.  .jg.'j 

Pkophvlaxis. 

Obligatory  cleansing  of  the  hands  amongst  cooks,  clairyniaids,  and  raw 
food  preparers  of  every  kind  is  obviously  essential,  and  in  institutions  can 
be  readily  enforced. 

Physicians  should  consider  arrangements  for  the  after-care  of  typhoiil 
convalescents,  and  some  control  over  their  condition  should  be  for  a  time 
maintained.  State  control  may  be  anticipated  with  regard  to  food  fac- 
tories. As  to  cure,  surgical  attention  to  the  gall-bladder,  the  seat  of  the 
harboured  bacillus,  has  in  one  instance  proved  successful,  but  is  too  drastic 
a  process  to  I'ecommend.  No  drugs  are  as  yet  known  to  be  effectual ;  but 
bacterial  methods  may  prove  to  be  available.  The  whole  subject  needs 
full  consideration,  and  must  be  carefully  worked  out  and  studied  as  in- 
stances arise.  These  instances  will  probably  be  sufficiently  frequent  if 
tliev  are  carefullv  and  svstematicallv  looked  for. 


\_Tlds  Discussion  applies  also  to  the  Papers  by  Dii.  Auchibalk, 
page  581,  and  Dr.  Sav^agk,  page  5S9.'\ 

LiEUT.-CoL.  A.  M.  Daties  (London)  said  he  was  fully  convinced  of  the 
importance  of  the  carrier  theory,  but  thought  personal  infectivity  could  not  be 
universally  admitted.  At  present  measures  of  isolation  were  not  habitually 
practised  in  general  hospitals  in  regard  to  enteric  cases,  and  yet  spread  in 
hospital  «as  very  rare.  A  large  experiment  was  carried  out  during  and  after  the 
South  African  War,  when  for  verv  many  months  large  numbers  of  convalescent 
enteric  patients  retm-ned  to  this  country.  Many  of  these  must  have  been 
excreting  enteric  baeilh,  and  were  theoretically  infective.  Xo  outbreaks,  however, 
occurred  in  barracks  at  Home  Stations  (with  one  exception)  that  could  be 
referred  to  personal  infection.  The  absence  of  spread  by  direct  infection  in  past 
years,  and  at  the  present  time  in  general  hospitals  treating  enteric  cases  without 
isolation,  might  be  explained  either  (1)  by  variation  in  individual  susceptibility 
to  the  diseased  poisons  ingested,  or  (2)  by  variation  in  virulence  of  the  bacilli 
excreted.  With  regard  to  (1)  it  was  within  everyone's  experience  that  some 
persons  were  much  more  liable  to  catch  infectious  disease  than  others.  With 
regard  to  (2)  he  thought  that  special  outbreaks  such  as  had  been  described  by 
Dr.  Davies  at  Bristol  were  probably  due  to  this  cause,  an  exaltation  of  virulence 
in  a  particular  strain  of  enteric  bacillus,  the  cause  or  causes  of  which  would  be 
special  change  of  environment,  i.e.,  factors  in  evolution. 

Dr.  W.  C.  Hoss.vck  (Calcutta)  said  Colonel  Davies  had  called  attention  to  a 
point  in  bacteriology  to  which  perhaps  too  little  attention  had  been  paid  in  the 
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past,  the  small  relation  frequently  borne  by  the  amount  of  infection  to  the 
amount  of  infective  material  and  the  opportunities  of  infection.  In  other  words, 
the  constitution  of  the  patient,  the  medium  of  development,  was  quite  as  im- 
portant as  the  presence  of  the  bacillus. 

That  was  particularly  well  exemplified  in  Calcutta  in  the  case  of  two  special 
diseases,  plague  and  cholera.  Of  these  the  latter  was  the  more  important,  la 
both  diseases,  with  continued  opportunities  of  infection,  it  \Vas  the  exception  for 
more  than  one  case  to  occur  in  a  house  ;  75  per  cent,  of  the  cases  occurred  singly. 
That  was  most  striking  in  the  case  of  cholera,  where  it  was  certain  that  all  the 
numerous  inhabitants  of  the  area  round  an  infected  tank  were  continually  ex- 
posed to  infection,  considering  their  domestic  habits  and  the  fact  that  the  tanks 
were  used  for  all  household  purposes.  In  most  cases,  when  the  water  of  pre- 
sumably infected  tanks  were  examined,  the  cholera  bacillus  was  recovered. 

These  striking  instances  must  bring  it 'home  to  everyone  that  the  bacillus 
was  ver}-  far  from  being  the  sole  determining  factor  in  disease,  and  that  more 
attention  might  well  be  paid  to  the  aspect  of  infection. 

Dr.  E.  M.  Smitu  also  took  part  in  the  discussion. 
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THE    ADMINISTRATIVE     CONTROL     OF 
ANTHRAX. 

By    F.     TV.     EURICH,     M:.r>., 

Bactei'ioloijut  to  the  A  nihra.r  Investigation  Board  for  Bradford 
and  District. 


IN  introducing  this  subject  for  discussion,  I  shall  restrict  myself  to  tlie 
consideration  of  anthrax  as  it  affects  man,  without,  however,  wishing 
thereby  to  lay  a  similar  restriction  upon  those  who  follow.  And  as  my 
own  experience  lies  mainly  in  the  sphere  of  industrial  anthrax  as  it 
obtains  in  the  wool  industries  of  Bradford  and  district,  it  will  be  only 
natural  if  my  remarks  will,  in  the  main,  bear  upon  this  part  of  the 
subject. 

The  vast  majority  of  cases  of  anthrax  in  man  are  contracted  in  the 
various  industries  which  necessitate  the  handling  of  wool,  horse-hair, 
bristles,  skins  and  hides.     All  such  cases  are  notifiable. 

The  question  has  recently  been  raised  whether  the  notification  of  cases 
of  anthrax  other  than  industrial,  should  be  made  compulsory.  The  object 
of  such  a  regulation  would  scarcely  be  the  prevention  of  the  infection  of 
man  from  man.  This  is  a  rare  event,  though  I  have  seen  conditions  which 
would  favour  such  an  occurrence,  as,  for  instance,  the  soaking  of  shirt 
and  bed-linen  with  the  serous  discharge  of  a  malignant  pustule  on  the 
neck,  without  any  attempt  at  disinfection.  The  value  of  the  notification 
of  sporadic,  non- industrial  cases,  would  lie  in  tracing  the  source  of 
infection.  The  notification  of  anthrax  in  cattle  is,  in  many  rural  districts 
at  least,  in  by  no  means  a  satisfactory  state.  Professor  Delepine,  of 
Manchester,  for  instance,  has  shown  in  his  study  of  outbreaks  of  anthrax 
in  Cheshire,  that  there  must  be  a  considerable  leakage. 

Turning  to  industrial  anthrax,  it  will  be  found  that  most  of  the  work 
on  the  subject  has  been  done  (in  this  country,  at  all  events)  in  connection 
with  the  cases  that  have  arisen  in  the  centres  of  the  wool  industries. 
Ever  since  the  introduction  of  Eastern  wools  some  70  years  ago,  cases  of 
so-called  blood-poisoning  had  been  noted  among  the  operatives  engaged 
upon  this  class  of  material,  and  especially  among  the  sorters.     The  credit 
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of  identifying  these  cases  with  the  anthrax  of  cattle  belongs  to  the  late 
Dr.  J.  H.  Bell,  of  Bradfoi'd,  and  to  Prof.  Greenfield.  As  a  result  of  their 
labours  certain  recommendations,  for  the  treatment  of  dangerous  wool, 
were  made  by  the  Health  Committee  of  the  Bradford  Corporation. 
These  were  ultimately  embodied  by  the  Government  in  its  regulations  for 
wool-combing  and  wool-sorting,  and  further  revised  by  the  Home  Office  in 
December,  lit05. 

Though  the  practical  outcome  of  the  precautions  taken  during  the  past 
25  years  has  been  a  great  diminution  in  the  number  of  cases  reported,  yet 
the  results  obtained  have  not  been  as  satisfactory  as  had  been  hoped. 
A  curious  change  has  also  come  in  the  class  of  workers  attacked.  Twenty- 
five  years  ago  the  openers  and  sorters  were  most  frequently  the  victims  ; 
now  those  suffer  oftenest  who  are  engaged  in  carding  and  combing,  in 
manipulations  of  the  wool  after  it  has  passed  through  the  wash-bowls. 

Investigations  up  to  190,")  had  established  the  connection  of  anthrax 
with  the  manipulation  of  foreign  wool  and  hair,  but  had  failed  to  definitely 
locate  the  poison.  Professor  Greenfield  confessed  that  in  spite  of  numerous 
experiments,  his  examination  of  wool  and  dust  had  proved  negative. 
Looking  through  the  numerous  reports  on  cases,  preventive  measures,  &c., 
of  the  last  twenty-eight  years,  one  must  be  struck  with  the  uniformity 
with  which  dust,  without  any  further  specification,  is  declared  to  be  the 
vehicle  of  infection.  It  would  seem  as  if  the  experiments  of  Koch  and 
Pasteur  relative  to  the  anthrax  germ  in  soil  had  given  a  certain  bias  to 
our  views.  It  was  held  that  a  fleece  may  prove  dangerous  to  man,  even  if  it 
came  from  a  healthy  animal,  in  virtue  of  the  dust  which  it  holds.  When, 
therefore,  the  Anthrax  Investigation  Board  began  its  labours  in  the 
autumn  of  1905,  one  of  the  first  problems  to  which  I  applied  myself  was 
to  determine,  if  possible,  the  infectivity  of  wool,  and  of  dust  taken  at 
random  from  uniler  the  sorting  board,  and  from  the  willowing-niachine. 
My  examinations  now  number  over  (iOO,  and  I  have  not  been  able  to  satisfy 
myself  that  dust  derived  from  the  soil  is  an  important  factor  in  the 
dissemination  of  the  disease. 

Like  Professor  Greenfield,  I  have  not  once  been  able  to  discover 
the  germs  of  anthrax  in  such  samples;  but  I  have  found  anthrax  in 
15  per  cent,  of  the  blood-stained  wool  and  hair  up  to  the  present  It 
would  therefore  seem  that  though  infection  by  means  of  dust,  free 
from  Ijlood,  may  be  possible  (we  all  know  the  difficulty  of  proving  a 
negative),  it  sinks  into  insignificance  wlion  compared  with  the  possi- 
bilities that  lie  in  a  blood-stained  fleece.  Let  an  animal  be  found  by 
the  henlsman   to  be  seriously  ill  ;   its  throat  is  cut,  the  entrails  removed. 


F.  W.  EuKicH.  rm 

and  the  flesh  probubly  used  for  food.  Or,  vultures  tear  the  scarce 
dead  body  of  some  fallen  beast.  In  either  case  the  wool  or  hair  be- 
comes contaminated  with  the  germ-laden  blood.  It  seems  obvious,  yet 
it  has  till  now  escaped  remark.  Nowhere  will  you  find  any  mention 
of  the  importance  of  the  presence  of  blood  as  an  index  of  possible  danger. 
The  Government's  regulations  for  wool  sorting  and  wool  combing,  too, 
contain  no  direct  reference  to  it.  It  may  be  that  those  who  framed  these 
rules  took  it  as  self-understood  when  employing  such  terms  as  "  damaged 
wool  "  and  "  fallen  fleece  "  and  enjoining  special  treatment  of  such.  The 
wool  combers  certainly  do  not  understand  these  terms  to  include  blood- 
contamination  ;  they  attach  special  meanings  to  these  terms.  "  Damaged 
wool  "  is,  to  them,  in  the  main  wool  that  has  been  damaged  by  sea-water. 
A  "  fallen  fleece  "  is  characterised  by  having  wool  or  hair  of  dead,  lack- 
lustre appearance,  and  having  a  musty  or  even  putrefactive  odour,  being 
evidently  derived  from  an  animal  that  had  perished  some  time  before 
its  discovery.  It  may,  of  course,  have  been  mangled  by  vultures,  and  if  it 
had  died  of  anthrax  the  fleece  may  be  tainted  with  the  infected  blood,  but 
unless  its  blood  had  been  spilt  in  some  such  way  within  36  to  48  hours 
after  death  there  would  be  little  or  no  chance  of  any  subsequent  infection 
of  the  fleece,  for  putrefaction  destroys  the  bacillus  of  anthrax.  The 
presence  of  blood  on  fleece  or  locks  has  therefore  not  been  looked  upon 
with  suspicion  as  being  derived  from  a  dead  or  dying  animal.  It  is 
evident  that  the  term  "  fallen  fleece  "  has  had  a  too  restricted  application. 
What  has  happened,  then,  till  recently,  has  been  that  the  blood  on  the 
wool,  if  recognised  as  such,  has  been  thought  to  be  due  to  careless  clipping  •, 
the  blood-stained  wool  has  been  allowed  to  pass  muster,  and  the  tainted 
material  has  thus  been  put  into  the  wash-bowl  with  the  rest.  The  matter 
would  not  be  so  serious  if  we  could  be  assured  that  the  adhering  germs 
would  in  great  part  remain  l)ehind  in  the  wash-bowls,  while  the  rest  would 
he  so  distributed  in  the  wool  as  to  ensure  a  dilution  of  the  poison  that 
would  render  infection  highly  improbable.  Unfortunately^  such  an  assump- 
tion is  untenable.  In  the  first  place  it  can  be  shown  that  quite  appreciable 
pieces  of  blood-clot  will  detach  themselves  from  the  wool-fibre  in  the 
bath,  only  to  be  caught  up  again  when  the  wool  is  removed  from  the  wash- 
bowl ;  the  subsequent  process  of  drying  will,  of  course,  simply  fix  such  a 
clot  once  more  to  the  fibre.  Secondly,  many  of  the  spores  of  anthrax  are 
so  firmly  glued  to  the  wool  or  hair,  that  such  washing  as  the  wool  is 
subjected  to  in  the  wash-bowls  will  still  leave  them  in  position.  This 
probably  explains  the  relative  frequency  with  which  carders  and  combers 
contract  the  disease,  as  compared   with   sorters.      The   regulations   have 


600  The  Administrative   Control  of  Anthrax. 

certainly  benefitted  the  openers,  sorters,  and  wash-bowl  feeders,  but  have 
not  greatly  lessened  the  risks  to  which  those  are  exposed  who  handle  the 
work  after  it  has  been  washed. 

To  safeguard  all  the  operators  the  ideal  procedure  would  be  the  use 
of  a  disinfectant  applied  in  such  a  way  as  to  insure  disinfection  of  all  parts 
of  a  bale.  We  have  three  or  four  disinfectants  that  will  kill  anthrax  in 
the  test-tube,  and  the  use  of  which  would  be  conimercially  possible  ;  but 
their  application  is  by  no  means  satisfactory.  Penetration  is  the 
difficulty.  Even  if  we  could  ensure  saturation  of  the  healthy  fleeces 
within  the  bale  (and  we  cannot  even  do  this  at  present)  we  can  scarcely 
expect  the  liquid  to  penetrate  in  sufficient  quantity  and  to  a  sufficient 
depth  into  the  hard-baked,  compact  masses  of  fibre,  clot  and  dirt  wliicli 
hold  the  spores.  I  have  taken  two  fragments,  each  measuring  about  1 
ccm.,  from  such  a  piece  of  matted  wool  in  which  I  had  previously  proved 
the  presence  of  anthrax  spores,  and  put  them  into  baths  of  1  per  cent, 
and  2  per  cent,  cyllin  respectively  for  an  hour ;  anthrax  coulil 
subsequently  be  isolated  from  them  with  the  greatest  case.  The 
penetration  into  blood-stained  wool  of  any  liquid  that  does  not  kill  appears 
to  me  of  very  doubtful  service,  as  it  may  assist  dissemination.  I  know  of 
only  one  possible  exception  :  formaldehyde  has  long  been  employed  in 
histology  as  a  useful  fixing  agent :  and  my  observations  show  that  when 
applied  to  blood-stained  wool  it  acts  in  a  similar  way  and  msUces  removal 
of  the  blood  more  difficult.  It  might,  therefore,  be  worth  while  to 
consider  the  advisability  of  adding  this  substance  to  the  tanks  in  which 
bales  of  \'an-mohair  and  Persian  locks  have  to  be  steeped,  according  to  the 
Home  Office  regulations,  before  they  are  opened. 

It  seems  to  me  imperative  that  where  sorting  is  permissible,  i.e.,  in 
the  case  of  all  wool  and  hair,  with  the  exception  of  Van-mohair  anil 
Persian  locks,  it  should  be  done  prior  to  washing,  and  that  all  blood- 
stained material  should  be  carefully  sought  for  and  removed. 

Before  the  sorte<l  wool  reaches  the  carding-room  it  has  to  pass  through 
two  processes,  washing  and  willowing,  the  latter  process  cleansing  the 
wool  of  the  heavier  particles  of  dust  and  dirt,  and  opening  uj)  the 
staples.  Now  the  question  is,  should  the  wool  be  washed  before  being 
willowed,  or  should  the  willowing  precede  the  washing  .'  Opinions  are 
still  divided.  They  who  defend  tiie  plan  of  willowing  before  washing,  say 
that  by  thus  freeing  the  wool  from  an  excess  of  dust  the  washbowls  get 
charged  with  less  mud,  and  that  thereby  the  wool  can  be  more  thoroughly 
washed.  The  opposite  party  simply  assert  that  the  result  is  illusory.  My 
own  belief  is  that  the  former  are  in  the  right ;  my  impression  is  that  the 
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atmosphere  of  the  carding-room  is  actually  freer  from  dust.  And  in 
support  may  be  cited  the  experience  of  two  firms  who  willow  before 
washing ;  one  of  them  has  had  to  report  only  three  cases  of  anthrax  in 
twenty  years ;  the  other  has  had  no  case  since  adopting  this  method  a 
year  ago,  whereas  previously  not  a  year  passed  in  which  several  cases  did 
not  occur. 

Horsehair:  How  far  these  remarks  may  be  applicable  to  horsehair,  I 
am  not  in  a  position  to  say.  Blood  is  certainly  found,  at  times,  on  horse- 
hair, but  whether  the  hair  is  so  thickly  matted  by  it  as  wool  sometimes  is, 
is  outside  my  experience.  The  Home  Office  has  recently  permitted  an 
alternative  method  to  steam-disinfection,  provided  a  certificate  be  obtained 
to  the  effect  that  the  disinfectant  and  the  method  of  its  employment 
ensui'e  the  killing  of  all  anthrax  in  all  horsehair.  My  experience  suggests 
caution  ;  simple  test-tube  experiments  are  insufficient :  and  my  experiments 
with  bundles  of  horsehair  have  so  far  not  been  very  satisfactory.  It  is 
with  great  regret  that  I  have  seen  a  certificate  to  the  above  effect  granted 
by  a  notable  bacteriologist  on  apparently  no  better  grounds  than  that  mice 
and  guinea-pigs  injected  with  washings  from  a  few  grammes  of  horsehair 
which  had  been  previously  treated  with  cyllin  and  rinsed  to  free  it  of  the 
disinfectant,  had  not  died  of  malignant  ojdema,  whereas  most  of  those 
which  had  been  injected  with  control  material  from  another  bundle  of 
horsehair,  not  rinsed,  had  succumbed.  Simply  steeping  in  cyllin  may  be 
efficacious,  but  I  submit  that  the  test  is  insufficient. 

I  would,  then,  sum  up  as  follows  : 

i.  A  II  cases  of  anthrax  should  be  notified. 

ii.  The  dangerous  elements  in  wool  and  hair  are  blood-stained  fleeces, 
locks,  etc. 

iii.  The  operative  must  be  taught  to  recognise  the  appearance  of  dried 
blood  upon  the  variously  coloured  raw  material. 

iv.  In  the  absence  of  a  reliable  method  of  disinfection,  sorting  prior 
to  washing  should,  when  permissible,  be  the  method  by  choice,  to  ensure 
the  exclusion  of  tainted  material  from  the  washbowl. 

V.  In  cases  where  steeping  prior  to  opening  is  insisted  upon,  in  the 
(rovernment  Regulations,  the  addition  of  formaldehvde  would  seem 
advisable. 

vi.  To  what  extent  the  conditions  obtaining  in  the  horse-hair  industry 
are  comparable  to  those  in  the  wool  industry  I  do  not  know  ;  perhaps 
some  of  the  members  here  present  may  be  able  to  supply  me  with  the 
desired  information. 
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Dr.  r.  J.  H.  CocTTS  (Blackpool)  said  he  wished  to  emphasize  the  opinion 
expressed  by  Dr.  Eurich  that  there  was  a  considerable  leakage  as  regards  the 
notification  of  anthrax,  both  in  man  and  cattle. 

In  the  Blackpool  district  a  considerable  number  of  cases  had  been  recognised 
during  the  last  few  years  which  would  probably  have  been  overlooked  had  not 
special  enquiries  been  instituted  and  bacteriological  examinations  made. 

On  one  farm  in  the  district  three  cows  in  succession  died  suddenly,  and  the 
carcases  of  two  were  sent  for  food  to  a  neighbouring  town.  In  the  third  case 
information  was  received  that  the  carcase  was  coming  to  Blackpool,  and  it  was 
therefore  examined  and  anthrax  found.  Two  butchers  engaged  in  dressing  those 
carcases  contracted  malignant  pustule ;  one  died,  and  the  other  recovered  after 
excision  of  the  pustule. 

Two  cases  of  malignant  pustule  in  man,  due  to  handling  of  hides,  have  been 
treated  in  the  Blackpool  Hospital  during  the  last  seven  years ;  both  were  ^^sitors 
to  the  town,  and  the  disease  had  probably  been  in  existence  for  several  days 
before  being  seen.  In  cattle,  anthrax  may  assume  a  more  chronic  form  than 
usual,  and  may  be  somewhat  slow  in  developing.  Two  animals,  slaughtered  in 
the  Blackpool  abattoirs  during  the  past  few  years,  neither  of  which  showed  any 
marked  signs  of  anthrax,  were  found  to  contain  the  typical  bacillus  on  bacterio- 
logical examination  of  the  organs. 


Dr.  J.  Knight  (Scarborough)  said  his  experience  of  anthrax  was  limited  to  a 
few  small  outbreaks  in  Glasgow,  in  connection  with  horse-hair.  In  those  cases 
there  did  not  appear  to  be  any  evidence  of  blood-staining  of  the  hair,  and  the 
cases  were  all  of  the  malignant  pustiJe  type.  Apparently  tail- hair  was  more 
dangerous  than  mane-hair. 

Dk.  E.  W.  Rees  Jones  (  Lincoln)  said  the  practical  aspect  of  the  subject  had  been 
kept  well  to  the  front  in  Dr.  Eurich's  pai)er,  and  the  five  remarks  with  which  he 
finished  were  valuable  to  those  medical  officers  in  whose  districts  there  were 
industries  w'hich  tend  to  spread  anthrax.  The  only  case  of  that  disease  in  the 
human  being  which  had  come  to  the  notice  of  the  Lincoln  sanitary  authority 
during  recent  years  was  that  of  a  servant  girl  who  died  suddenly  in  St.  Bartholo- 
mew's Hospital.  The  body  was  brought  to  Lincoln  for  burial,  and  careful  and 
minute  enquiries  were  made  into  the  case  but  no  trace  of  any  possible  infecting 
a^ent  could  be  detected.  There  was  no  illness  in  the  house  where  the  girl  had 
lived,  nor  had  any  of  her  acquaintances  any  connection  with  hide  and  skin  works, 
or  with  the  slaughtering  and  knackery  business.  From  the  newspajier  accounts 
of  the  inquest  it  was  giithered  that  the  patient  had  been  ill  for  two  days  with  a 
cold,  and  was  very  ill.  She  was  admitted  in  an  unconscious  condition  into 
hospital  and  died  almost  immediately.  The  s|)leen  appeared  to  be  enlarged,  and 
a  bacteriological  examination  of  the  blood  from  that  organ  revealed  the  |>re8ence 
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of  anthrax  bacilli.  There  were  no  abrasions  or  boils  about  the  body.  The 
theory  of  the  inhalation  of  anthrax  germs  was  hardly  feasible  in  that  case,  but 
Dr.  Legge  of  the  Home  Office  suggested  that  it  was  a  case  of  infection  through 
an  abrasion  in  the  tongue,  and  caused  by  eating  diseased  meat.  If  that  were  so 
it  would  make  them  very  careful  what  they  eat  when  their  tongues  were  at  all 
sore  (e.g.,  after  excessive  smoking),  and  it  also  reflected  grave  discredit  upon  a 
system  of  inspection  which  could  allow  such  meat  to  pass  into  consumption.  It 
was  agreed  upon  all  hands  that  meat  inspection  in  rural  districts  was  a  farce. 

Perhaps  Dr.  Eurich  in  his  reply  would  suggest  any  further  clues  which 
might  be  followed  up  in  seeking  the  origin  in  similar  cases. 

Db.  F.  W.  Eueich  (Bradford),  in  reply,  said  lie  fully  agreed  with  the  chairman 
that  all  cases  of  anthrax,  whatever  their  source,  should  be  notifiable.  There 
was,  he  felt  convinced,  a  not  inconsiderable  leakage,  many  cases  in  animals  and 
man  being  unrecognised.  As  for  the  recent  obscure  case  of  anthrax  that  formed 
the  subject  of  a  coroner's  inquest  in  London,  referred  to  by  Dr.  Rees  Jones,  one 
must  not  forget  the  possibility  of  infection  being  carried  by  insects.  Further- 
more, it  was  possible  for  a  malignant  pustule  to  subside,  leaving  only  an  indurated 
node,  and  yet  the  patient  may  die  of  general  anthrax,  becoming  infected  with 
the  discharge  dried  upon  his  linen,  or  by  means  of  his  fingers  or  fingernails.  As 
for  blood  on  horsehair,  he  was  convinced  that  though  it  had  at  present  escaped 
notice  it  would  be  found  if  searched  for,  just  as  it  had  been  in  the  case  of  wool 
and  mohair. 

LiEUT.-C(jL.  A.  M.  Da  VIES  also  took  part  in  the  discussion. 
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Medical  Officer  to  the  Bournemouth  Education   Committee. 
Formerly  Resident  }[edical   Officer,    Cardiff   Workhouse  and  Hospital. 


SO  great  an  influence  is  poverty  on  tlie  healtii,  not  only  of  the 
individual,  but  also  of  the  nation,  that  considerable  attention  is  being 
given  nowadays  to  the  question  of  the  further  co-operation  of  the  Poor 
Law  Medical  and  the  Public  Health  services.  Disease  is  most  prevalent 
among  the  very  poor,  the  conditions  of  their  life  are  such  that  infections 
diseases  are  more  transmissible  among  them,  and  the  fact  that  the  medi- 
cal attendance  on  these  classes  is  in  no  way  officially  connected  witii 
the  public  health  service  is  surely  not  to  the  best  interests  of  the  com- 
munity. Voluntary  co-operati(m  there  has  been  iu  the  past,  but  to  a 
limited  extent  only,  and  it  has  been  the  result  of  a  desire  on  the  part  of 
a  few  energetic  Poor  Law  medical  officers  to  help  in  the  general  limitation 
of  disease ;  but  in  order  that  real  progress  may  be  made,  it  is  desirable  that 
the  medical  officer  of  health  should  have  a  more  intimate  knowledge  and  a 
fuller  control  of  that  ])art  of  the  population  whose  homes  so  often  form 
the  lurking  ])lace  of  disease.  The  ad\antages  of  the  full  co-operation  or 
even  fusion  of  the  services  are  obvious  in  the  case  of  infectious  disease,  but 
there  are  many  other  sides  of  Poor  l^aw  medical  work  into  whicli  it  would 
be  well  to  introduce  more  complete  ])ublic  health  methods,  with  a  view  not 
only  to  safeguarding  the  public  health,  but  also  to  the  reduction  of  tlie 
cost  of  Poor  Law  medical  relief,  and  I  propose  to  refer  to  a  few  questions 
in  Poor  Law  work  whicli  have  a  direct  bearing  on  public  health. 

As  a  means  of  transmitting  disease,  the  tramp  is  a  serious  menace  to 
the  general  health.  Dirty  in  person,  and  unclean  iu  habits,  he  bears  a 
cJeservedly  evil  reputation,  ant!  although  his  periodical  visits  to  the  casual 
ward  are  marked  by  the  ceremony  of  the  bafli,  it  is  ilesirable  that  more 
effective  control  be  obtained  over  his  class.  As  an  instance  of  the  present 
unsatisfactory  state  of  casual  ward  administration,  the  lack  of  treatment 
of  venereal  disease  in  tramps  may  be  mentioned.  Among  this  class,  there 
is  a  surprisingly  large  number  of  men  suffering  from  \('nereal  trouble  in  a 
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contagious  stage,  and  their  mode  of  life  prevents  their  obtaining  the  pro- 
longed treatment  which  is  necessary  for  the  cure  or  the  alleviation  of  the 
condition.  No  Board  of  Guardians  encourages  the  admission  into  the 
workhouse  of  such  patients,  and  under  the  present  system  of  casual  ad- 
ministration tliis  is  to  be  expected,  for  to  any  union  where  venereally- 
affected  tramps  were  readily  admitted  there  would  flock  tramps  from 
all  over  the  country.  The  i-esult  is  that  these  men  are  free  to  wander 
about  the  country  in  a  condition  which  is  dangerous  to  the  health  of  the 
community,  and  there  is  here  a  clear  indication  of  the  need  of  the  effective 
control  of  the  class  by  public  health  methods,  and  the  co-operation  of  the 
authorities  in  neighbouring-  unions. 

Another  matter  which  demands  the  keen  application  of  public  health 
methods  is  the  treatment  and  prevention  of  phthisis  among  the  very 
poor.  Very  many  of  the  poorer  consumptives  are  allowed  to  remain  at 
home  until  an  advanced  stage  of  the  disease  is  reached,  and  the  admission 
into  the  workhouse  infirmary  occurs  at  a  time  when  nothing  can  be  done 
for  the  sufferer  but  to  give  him  all  possible  ease  and  comfort  until  the 
inevitable  end.  What  this  means  is  not  difficult  to  realise  if  we  bear  in 
mind  the  scant  accommodation  in  the  homes  of  the  very  poor.  The 
family  lives  often  in  two  rooms,  sometimes  in  only  one,  and  the  patient 
remains  at  home,  a  focus  of  infection  to  the  rest  of  the  family ;  the 
children  spend  much  of  their  time  and  sometimes  sleep  in  the  same  room 
as  the  patient ;  and  the  environment,  and  the  insufficient  nourishment- of 
the  poverty-stricken  child,  make  a  combination  of  circumstances  which  is 
most  favourable  for  the  development  of  tuberculosis. 

But  even  in  the  workhouse  infirmaries  there  is  too  often  a  total  dis- 
regard for  the  principles  of  isolation.  There  are  very  many  such  insti- 
tutions where  ordinary  patients  suifering  from  such  things  as  accidents  or 
minor  chest  trouble  are  put  into  a  ward  containing  patients  half  of  whom 
are  advanced  consumptives,  and  even  under  the  moderate  degree  of 
contagion  which  is  now  claimed  for  phthisis,  there  is  in  the  arrangement  a 
grave  risk  of  infection. 

I  believe  that  under  full  public  health  supervision  these  evils  can  be 
done  away  with.  The  greater  use  of  the  microscope  would  result  in  the 
early  diagnosis  of  the  cases,  with  a  greater  possibility  of  curing  them  by 
sanatorium  treatment ;  and  compulsory  notification  would  result  in  the 
disinfection  of  the  houses  which  are  now  so  often  the  starting  place  of 
other  cases  of  phthisis. 

The  non-isolation  of  consumptives  in  the  workhouse  infirmaries  calls 
for  early  changes.  The  overcrowded  state  of  the  great  majority  of  these 
institutions  is  a  serious  obstacle  to  reform,  and  the  cost  of  constructing 
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and  maintaining  a  sanatorium  for  a  comparatively  small  number  of 
patients  has  led  in  some  cases  to  the  combination  of  two  or  more  unions 
for  the  purpose  of  treating  their  consumptives ;  but  it  is  probable  that 
under  the  public  health  supervision  referred  to,  it  will  be  found  that  even 
in  a  small  union,  it  is  worth  while  building  an  open-air  institution  in  the 
country.  There  are  two  reasons  for  the  pi-obability,  firstly,  under  the 
new  system  there  will  be  earlier  diagnosis  and  control  of  the  cases,  and 
therefore  a  greater  chance  of  cure,  so  that  the  authorities  would  find  it 
pay  them  to  give  these  early  cases  the  needed  sanatorium  treatment.  It 
will  cost  them  less  to  treat  an  early  case  in  this  way,  to  cure  the  patient 
and  make  a  wage-earner  of  him  again,  than  to  maintain  him  during  the 
prolonged  course  of  the  disease,  and  his  family  after  his  death.  The 
( ierman  insurance  companies  have  found  it  cheaper  to  treat  in  this  way 
those  of  their  clients  who  develop  phthisis,  so  that  apart  from  the 
humanitarian  principle  involved,  there  is  a  decided  economic  advantage. 

The  other  reason  is  that  a  portion  of  such  an  open-air  institution,  with 
a  corresponding  part  of  the  grounds,  could  be  utilized  for  the  treatment 
of  a  class  of  Poor  Law  children  to  whom  very  little  attention  has  been 
given  in  the  past.  I  refer  to  those  children  who,  although  they  are  not 
acutely  ill  and  do  not  I'equire  constant  medical  attention  in  the  workhouse 
infirmary,  are  yet  not  strong  enough  to  be  sent  to  the  cottage  homes  or  to 
Canada  with  the  other  healthy  Poor  Law  children.  There  are  at  present 
thousands  of  such  children  growing  up  in  the  unhealthy  enviroinnent  of 
infirmary  vvards  in  the  workhouses.  Apart  from  the  grave  disadvantages 
of  such  a  system  to  the  mental  and  moral  develoi)ment  of  the  child,  there 
is  a  serious  handicap  to  its  healthy  growth.  These  children  grow  up  to 
become  weakly,  unhealthy  adults,  and  a  very  large  proportion  of  theni 
remain  on  the  rates  all  their  lives.  Their  up-bringing  in  the  healthy 
environment  of  the  country,  and  with  good  wholesome  food,  would  result 
in  a  much  larger  proportion  of  them  becoming  healthy,  self-supporting 
adults  than  is  possible  under  the  present  system  of  retention  in  a 
workhouse. 

These  few  instances  are  given  merely  as  indications  of  many  cases  in 
which  the  Poor  Law  medical  administration  would  benefit  by  the 
introduction  of  progressive  public  health  methods,  and  I  believe  that  the 
combination  or  fusion  of  tlie  two  services  would  facilitate  the  working  and 
increase  greatly  the  efficiency  of  both  departments. 

Dr.  n.  MKUEDrrii  Kichahus  (Croydon)  said  lie  would  like  to  refer  to  the 
niMlicul  treatment  in  the  houses  of  the  poor.  No  one  with  experience  of  large 
towns  would  diTiy  that  the  ini'dieal  atteudanee  of  tile  poor  was  unsatisfactory. 
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It  was  unsatisfactory  to  the  community  because,  under  present  conditions, 
medical  advice  was  not  obtained  for  those  slight  cases  of  communicable  disease 
which  had  so  much  to  do  with  the  spread  of  epidemics.  It  was  unsatisfactorj*  to 
the  poor  because  they  had  not  such  attention  as  they  needed,  with  the  result 
that  illness  was  prolonged  and  cures  less  frequent  than  they  should  be. 

Lastly,  it  was  still  more  unsatisfactory  to  the  self-respecting  medical  prac- 
titioner who,  under  present  economic  conditions,  had  to  undertake  more  work 
and  pay  a  larger  number  of  visits  than  he  could  properly  attend  to.  That  was 
the  fault  of  the  system  under  which  he  worked.  Those  who  advocated  reform, 
so  far  from  opposing  the  interests  of  the  general  practitioner,  wished  to  see  him 
embraced  in  a  public  medical  service. 

Dr.  C.  Saxdebs  (West  Ham)  said  the  author  had  chiefly  referred  to  the 
institutional  treatment  of  the  poorer  inhabitants,  and  said,  if  the  work  of  the 
poor-law  authorities  and  the  sanitary  authorities  were  combined,  such  institu- 
tional treatment  would  necessarily  be  largely  increased,  and  it  was  advisable  to 
take  into  consideration  the  present  cost  of  such  institutions,  and  endeavour,  if 
possible,  to  reduce  to  a  minimum  their  constructive  expense. 

Hitherto  the  provisions  of  the  poor-law  institutions  had  been  compulsory, 
while  those  of  the  sanitary  authority  had  been  very  largely  optional,  so  that 
while  the  latter,  having  to  treat  only  a  few  diseases,  had  generally  been  more  or 
less  expensive  buildings,  the  former,  having  to  cater  for  all  or  any  illness 
arising,  had  been  limited  in  constructive  decoration,  and  were  in  the  main  pro- 
portionately cheaper. 

He  agreed  that  the  poor-law  medical  service  not  only  should  but  must  ulti- 
mately be  handed  over  to  the  sanitary  authority,  but  felt  that  it  would  be  wise 
for  medical  officers  of  health  while  doing  all  in  their  power  to  advance  the  union 
of  the  two  services,  at  the  same  time  to  urge  a  greater  economy  in  non-essentials. 

ALDERjrAN  E.  Flowers  (Newcastle)  said  he  believed  in  the  local  authority 
having  control  over  the  administration  of  both  the  poor  law  and  all  local 
matters.  In  his  opinion,  it  «'ouid  be  cheaper.  The  ratepayers  were  the  persons 
who  had  to  pay  all  rates,  whether  local  or  other«'ise.  In  regard  to  consumptive 
cases,  he  thought  it  would  be  better  to  send  patients  into  the  country  to  sana- 
toria there,  rather  than  to  isolated  wards  in  the  workhouse. 

Dk.  E.  W.  Eees  Jones  ( Lincoln)  said  one  point  to  be  borne  in  mind  in  dis- 
cussing the  union  of  those  two  services  was  the  fact  that  in  many  ciises  the 
sanitary  and  poor  law  areas  were  not  co-terminous,  therefore  there  was  some 
fallacy  in  stating  that  it  was  a  matter  of  indifl'erence  whether  the  poor-rate  or 
district-rate  paid  any  given  bill. 

While  the  fusion  of  those  two  services  was  probably  somewhat  remote,  there 
was  one  subject  which  ought  to  be  transferred  to  the  sanitary  authority,  i.e.. 
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vaccination.  It  was  somewhat  of  an  anomaly  that  that  subject  was  in  the  hands 
of  an  authority  which  had  nothing  to  do  with  the  health  of  the  public,  but  rather 
with  the  keeping  down  of  the  poor-rate. 

Mrs.  Sidney  Webb's  paper  on  the  relation  of  the  two  authorities,  read  to  the 
Society  of  Medical  Officers  of  Health,  and  printed  in  the  journal  of  that  Society, 
was  Well  worth  re-perusal. 

In  many  towns  the  question  of  payment  for  the  treatment  of  sick  poor  in 
hospitals,  when  suffering  from  infectious  disease,  was  frequently  a  source  of 
misunderstanding  between  the  two  authorities.  One  side  said  it  was  the  duty 
of  the  guardians  of  the  poor  to  provide  medical  treatment  for  their  cases,  and 
therefore  they  should  pay  for  their  maintenance  in  the  fever  hospital,  while  the 
other  side  said  that  their  treatment  in  hospital  was  done  in  the  interests  of  the 
public,  and  therefore  the  expenses  should  be  borne  out  of  the  rate  levied  for 
sanitary  purposes. 

One  speaker  had  advocated,  on  the  score  of  economy,  the  erection  of  tempo- 
rary buildings,  but  the  Lincoln  Sanitary  Authority  had  recently  found  that  form 
of  building  not  economical.  A  temporary  corrugated  iron  building,  lined  with 
matchboard,  and  used  for  the  isolation  of  diphtheria,  was  recently  completely 
destroyed  by  fire.  £500  was  received  from  the  Insurance  Company  for  damage 
done,  but  it  would  require  nearly  w£2,000  to  replace  it  by  a  non-inflammable 
building. 

Miss  Eva  H.  Joxes  (Bradford)  said  that  paper  appealed  very  strongly  to  n 
public  health  official,  there  being  often  friction  between  the  sanitary  authority 
and  the  poor  law  authority,  the  former  being  concerned  chiefly  in  saving  live.s, 
and  the  latter  apparently  in  saving  rates. 

So  many  infants  died  from  atrophy  and  debility,  due  often  to  the  expectant 
mother  having  obtained  no  relief,  or  insufficient  relief,  during  stressful  times. 
Fluctuating  trade  threw  many  men  out  of  work,  and  the  mother  was  usually  the 
nrst  sufferer,  denying  herself  for  the  sake  of  her  family,  the  relief,  ivhen  provided, 
being  often  of  the  barest  description. 

Dr.  a.  D.  Edwards  (Bournemouth),  in  reply,  rofern-d  to  the  cost  of  the 
change  of  administration.  He  believed  that  there  would  be  such  a  marked 
saving  of  money  by  the  introduction  of  jiublic  health  methods  that  it  would 
compensate  for  the  initial  i-xpense.  The  rearing  of  the  poor-law  children  under 
hygienic  conditions  would  result  in  a  larger  proportion  ot  wage-earning  adults. 

The  work  done  by  the  p(X)r-law  medical  (jfficers  was  unsatisfactory,  but  it  was 
unsatisfactory,  not  because  of  the  medical  man,  but  because  of  the  system. 

The  ."(anatorium  treatment  of  jihthisis  was  valuable  for  educational  use,  and 
as  a  means  of  removing  the  patient  from  the  home  where  he  would  be  a  focus  of 
infection. 
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CRECHES    AND    SANITARY   ADMINIS- 
TRATION. 
By  r>.   J.   XHOMIAS,   d.ip.h:. 


I  HOPE  that,  in  choosing  this  subject,  I  shall  not  be  accused  of  losing- 
all  sense  of  perspective.  I  know  that  in  most  of  the  industrial  cen- 
tres of  South  Wales,  creches  are  unnecessary ;  married  female  labour  is 
not  an  important  factor  in  the  causation  of  infantile  mortality ;  at  any 
rate  that  is  true  of  the  mining  districts  of  South  Wales.  To  what  extent 
this  factor  operates  in  some  districts,  may  be  judged  from  the  following 
figures : — 

In  Acton,  at  the  Census  of  1901,  there  were  2,448  women  employed 
in  the  laundry  industry  alone.  The  number  has  increased  considerably 
since,  and  now  there  are  93  registered  factory  laundries,  and  230  work- 
shop laundries,  in  addition  to  the  home-workers.  There  are  over  3,500 
women  employed  in  the  laundry  industry  alone,  and  of  these  about  1,500 
are  married  women,  or  widows.  We  liave  in  the  district  over  300  children 
under  12  months  old,  whose  mothers  are  occupied  in  laundry  work. 
These  children  are  taken  in  the  morning  to  a  house  where  they  are  looked 
after  until  the  mother  finishes  her  day's  work,  when  she  calls  for  them  on 
her  way  home.  The  standard  of  cleanliness  which  obtains  in  the  home  of 
the  baby -minder  is  usually  below  that  of  the  average  of  the  neighbourhood. 
The  bab3'-minder  is  generalh'  incapacitated  from  work  on  account  of  ill- 
health  or  intemperance,  or  some  cause  which  does  not  conduce  to  cleanli- 
ness in  the  house.  The  house  is  not  under  any  direct  sanitary  supervision, 
and  no  argument  is  needed  to  prove  that  a  child  whose  mother  has  to  go 
to  work  is  better  off  as  regards  cleanliness  in  a  creche  than  in  the  house  of 
a  baby-minder. 

It  is  net  to  the  higher  standai'd  of  cleanliness  obser\ed,  nor  to  the  more 
careful  mode  of  feeding  adopted  at  the  creche,  I  wish  to  direct  attention. 
These  advantages  are  obvious  and  generally  admitted.  ^ly  object  is  to 
try  and  meet  two  of  the  chief  objections  raised  to  the  establishment  of 
creches,  and  to  endeavour  to  show  how  a  closer  relationship  between  the 
sanitary  department  and  the  creche  authorities  can  obviate  some  of  the 
difficulties  met  with. 
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I  think  we  are  all  convinced  that  one  of  the  chief  causes  of  the  higli 
infantile  mortality  in  industrial  centres  is  the  increase  of  artificial  feediui;-. 
The  researches  of  Professor  Bunge  of  Basle  are  known  to  most  of  you. 
He  found  that  only  519  out  of  1,912  mothers  were  capable  of  nursing 
their  offspring  for  nine  months.  Inquiry  into  their  family  history  showed 
that  the  daughter  of  a  mother  who  could  not  nurse  her  own  children  is 
also  commonly  incapable  of  suckling.  If  this  function  is  once  lost  in  a 
family,  it  is  not  likely  to  be  regained  in  subsequent  generations. 

One  of  the  objections  raised  against  creches  is  their  liability  to 
encourage  premature  weaning,  and  in  man\-  creches  it  must  be  admitted 
that  this  danger  is  not  sufficiently  appreciated.  I  believe  this  is  due  to 
the  entire  absence  of  co-operation  between  some  sanitary  departments  and 
the  creche  authorities.  It  may  be  of  interest  to  record  the  circumstances 
in  which  a  creche  was  established  in  Acton. 

In  the  Acton  Improvement  Bill  of  1904,  a  clause  was  inserted  giving 
the  Council  power  to  support  the  maintenance  of  one  or  more  creches. 
The  Committee  of  the  House  of  Lords,  though  expressing  sympathy  with 
tiie  object  of  the  promoters,  refused  its  sanction  to  the  clause.  It  was 
felt  bv  the  promoters  that  the  value  of  a  creche  would  be  enhanced  if  it 
could  be  carried  on  with  the  co-operation  of  the  sanitary  department. 
Fortunately,  the  chairman  of  the  health  committee  interested  himself  in 
the  matter,  and  when  a  creche  was  established,  he  became,  and  still  is, 
chairman  of  tlie  committee  of  management.  The  medical  officer  of  health 
and  the  health  visitors  are  always  invited  to  attend  the  meetings  of  the 
conuuittee.  The  creche,  therefore,  though  supported  by  voluntary 
aweucies,  approximates  somewhat  to  a  municipal  one.  This  association 
has  been  the  means  of  encouraging  breast-feeiling  in  at  least  three  ways. 
Wlien  the  question  of  the  site  of  the  creche  and  its  size  was  discussed,  it 
was  decided  that  it  should  not  be  too  large,  and  should  be  so  situated  as 
to  be  convenient  for  the  mothers  to  leave  their  work  twice  a  day  for  the 
purpose  of  suckling  their  ciiildren.  The  creche  has  28  cots,  and  all  the 
mothers  work  at  laundries  within  easy  reach. 

Secondlv,  every  encouragement  is  given  at  the  creche  to  tlie  mothers 
ti)  suckle  their  children.  A  glass  of  milk,  or  a  cup  of  cocoa,  and  a  biscuit 
are  given  to  the  mother  free  whenever  she  comes  to  suckle  the  child. 

15ut  convenience  of  situation  and  encouragement  at  the  creciie  to  suckle 
would  often  prove  useless  if  the  ground  had  not  been  already  prepared  by 
the  healtli  visitors.  Before  the  i)assing  of  the  Notification  of  Births  Act, 
mothers  often  weaneil  their  children  during  the  first  month.  We  are  now 
able  to  come  in  contact  with  tiie  mothers  ijcfon-  tiie  mischief  of  premature 
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weaning-  lias  been  accomplished.  It  is  very  difficult  to  make  an  impression 
upon  mothers  by  endeavouring  to  teach  general  principles,  but  when  a 
concrete  example  can  be  given,  by  means  of  which  their  individual  case 
can  be  met,  the  result  is  far  more  beneficial.  When  a  birth  is  now- 
notified  inquiries  are  made,  and  if  the  mother  is  likely  to  go  out  to  a 
laundry  to  work  the  creche  is  mentioned,  and  the  mother  advised  to 
continue  in  the  suckling  of  the  child. 

I  have  dealt  with  what  can  be  done  in  this  respect  through  the  agency 
of  creches  as  now  constituted.  If  the  creche  were  a  municipal  one 
further  regulations  could  be  made  for  the  encouragement  of  breast  feeding. 
More  stringent  inquiries  might  be  made  before  admitting  an  infant  who  is 
being  artificially  fed,  and  further  concessions  made  (in  the  shape  of 
reduced  charges)  to  mothers  who  suckle  their  own  babies. 

The  second  objection  urged  against  the  establishment  of  creches  is 
based  upon  their  liability  to  act  as  foci  in  the  spi-ead  of  infectious  disease. 
This  objection  refers  almost  entirely  to  measles.  Everyone  admits  that 
wherever  young  children  congregate  measles  is  liable  to  spread  among 
those  children.  It  is  too  early  for  me  to  draw  any  conclusions  from  our 
epidemic,  but  we  have  recently  passed  through  one  of  the  most  extensive 
epidemics  of  measles  in  the  history  of  the  district,  and  in  no  instance  did 
the  disease  extend  amongst  the  children  of  the  creche. 

The  system  of  school  notification  of  illness  provides  us  with  a  fairly 
accurate  knowledge  of  the  distribution  of  measles  and  the  other  non- 
notifiable  infectious  diseases  within  the  district,  and  we  are  thus  able  to 
assist  the  matron  of  the  creche  in  her  attempt  to  exclude  all  contacts. 
The  matron  supplies  us  with  a  list  of  the  children  in  the  creche,  with 
their  addresses.  Whenever  a  case  of  infectious  disease  is  known  to  have 
occurred  at  an}-  of  the  addresses  given,  all  children  from  that  house  are 
excluded  from  attendance  at  the  creche  until  the  risk  of  infection  has 
passed. 

It  may  be  urged  that  the  size  of  the  creche  and  not  the  sanitary 
co-operation  has  been  the  cause  of  this  freedom  from  infectious  disease. 
A  number  of  small  creches,  of  course,  are  less  liable  than  one  large  one 
would  be  to  spread  infectious  diseases.  The  smaller  the  creche  the  more 
intimate  knowledge  of  the  home  conditions  the  matron  is  likely  to  have, 
but  I  claim  that  the  danger  of  spreading  infectious  disease  in  a  creche 
can  be  very  materially  reduced  by  such  means  as  those  mentioned. 

There  is  one  other  aspect  of  the  question  which  I  should  like  to 
mention.  I  refer  to  the  recommendations  of  the  Inter-departmental  Com- 
mittee on  Physical  Deterioration,  suggesting  that  girls  should  be  made  to 
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attend  municipal  creches,  and  that  the  teaching  of  infant  management  to 
such  girls  should  be  aided  by  the  education  grant. 

Tiiere  can  be  no  doubt  that  the  pressure  of  economic  and  social 
conditions  in  our  great  industrial  communities  is  destroying  the  interest 
in  house  management  and  rearing  of  infants  among  girls  and  women  who 
have  to  work  in  factories  and  places  of  business,  and  unless  the  instruction 
in  hygiene  is  given  early  it  is  unlikely  to  be  acquired  in  later  life. 

As  the  strenuous  work  of  the  school  teachers  leaves  them  little  time 
and  energy  in  which  to  gain  acquaintance  with  domestic  work  and  the 
rearing  of  young  childi'en,  it  may  be  urged  that  creche  schools  and 
nursing  dispensaries  would  prove  a  means  of  gaining  practical  knowledge 
in  subjects  of  far  more  value  than  some  now  existing  in  the  school  girl 
curriculum. 

Although  the  age  of  the  scholars  may  be  considered  an  objection  to 
this  specialised  teaching,  yet  a  wise  training  in  domestic  hygiene  can  only 
have  a  good  effect  on  the  mothers  of  the  future ;  and  by  diminishing  the 
lamentable  results  of  ignorance,  it  should  be  of  undoubted  value  in  the 
reduction  of  infantile  mortality. 

I  ought  to  explain  why  tiie  economic  aspect  of  married  female  labour 
has  been  ignored.  I  am  well  aware  tliat  many  persons  look  upon  a  creche 
as  an  accursed  thing;  it  tends  to  foster  married  female  labour,  and 
married  female  labour  is  considered  by  them  not  only  a  physical  mistake 
but  an  economic  heresy.  I  have  intentionally  left  the  subject  out,  as 
I  considered  it  far  too  wide  to  allow  of  its  useful  introduction  into  a 
paper  of  this  kind.  In  the  ideal  state,  probably,  the  mother  will  not  be 
required  to  leave  her  babe  to  the  tender  mercies  of  others,  but  under 
present  social  conditions,  and  possibly  for  many  years  to  come,  married 
female  labour  will  be  employed,  and  it  behoves  us  to  adapt  our  administra- 
tion to  meet  any  circumstances  which  confront  us. 


Miss  EniE  Evans  (Cardiff)  said  that  the  special  interest  of  tlie  paper  to  her 
lay  in  the  indication  given  as  to  the  value  of  the  creche  in  furthering  breast- 
feeding by  the  mother.  She  inquired  whether  any  arrangement  had  been  made 
whereby  tlw  mother  could  leave  her  work  to  nurse  lier  child  without  forfeiting 
lier  wages.  So  long  as  the  bearing  and  the  rearing  of  children  penahsed  the 
mother  economically,  so  long  would  the  question  of  infantile  mortality  remain 
acute. 

Mic.  William  (iKi).  Coopeu  ( Bournemouth)  asked  whether  the  time  of  one 
month,  :i8  prescribed  by  the  Factory  .-Vet,  could  not  be  extended,  and  thus  allow 
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for  the  wet  nursing  attention  by  the  mother.     Would  not  this  meet  the  ca^e 
rather  than  the  extension  of  the  system  of  creches  ? 

CouNCiLLOE  D.  W.  Bhown  (Preston)  said  that  in  Preston  they  thought 
married  female  labour  had  been  an  important  factor  in  the  causation  of  infantile 
mortality.  Left  alone  from  its  natural  food,  a  child  had  to  depend  on  the  artificial 
means  supplied  by  the  nurse.  Creches  were  in  existence  40  to  50  years  ago,  in 
connection  with  some  of  the  larger  mills,  but  were  not  a  success.  Eecently 
three,  of  a  private  character,  were  begun ;  two  lasted  less  than  twelve  months, 
one  for  three  years  having  also  closed  within  the  last  month.  The  attendance  of 
a  mother  from  a  cotton  mill  to  feed  her  child  periodically  would  not  give  as  good 
result  as  careful  artificial  feeding,  on  account  of  the  unhealthy  state  of  the 
mother's  nipples  from  oil,  sweat,  and  unwashed  clothing. 

The  institution  of  domestic  centres  for  teaching  cookery,  laundry  work, 
and  housewifery,  in  the  last-named  subject  infant  feeding  being  prominent,  was 
hoped  to  be  beneficial,  and  all  girls  above  eleven  years  of  age  attending  the 
elementary  day  schools  were  compelled  to  attend. 

Mb.  Johx  Claee  (Hanley)  said  it  was  during  the  dinner  hour,  that  was 
allowed  at  the  factories,  that  the  mother  had  the  opportunity  of  visiting  the 
creche  and  suckling  the  child.  That  was  a  reason  wh}'  the  creche  should  be 
situated  where  the  distance  from  the  manufactory  would  not  be  prohibitory. 

Mrs.  Regixald  Geeex  (Xortbiield)  said  two  excellent  creches  were  seen  last 
autumn  in  Berlin,  exceedingly  well  managed  and  clean,  one,  in  a  crowded 
part  of  the  town,  a  converted  dwelling  house  with  its  several  bed-rooms  con- 
taining only  a  few  infants  each,  the  risk  of  infection  being  thus  lessened.  Rooms 
were  provided  in  this  creche  where  the  mothers  might  sleep  at  night.  The  other 
was  for  the  reception  of  delicate  infants  ;  it  was  a  small  house,  spotlessly  clean, 
in  the  midst  of  pine-woods,  a  portion  of  which  was  enclosed  as  a  garden,  in 
which,  on  a  fine  day,  the  infants  were  seen,  the  small  ones  sleeping  and  the 
bigger  playing  about.  Here  the  infants  spent  day  and  night  until  they  had 
become  strong  and  healthy. 

The  people  in  charge  of  both  these  "  Sauglingsheime "'  were  trained  nurses. 
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CONGRESS  AT   CARDIFF. 


CONFERENCE   OF   ENGINEERS   AND   SURVEYORS. 


ADDRESS 

By     A.      E.      COLLINS,      IM.Inst.C.E., 

City  Knaineer,  Xoricich, 

(memuku), 

President  of  the  Comekenxe. 


MY  acquaintanceship  with  the  work  of  County  and  Municipal  Engi- 
neers and  Surveyors  e.xtends  sufficiently  far  back  for  nie  to 
remember  the  great  opposition  which  used  to  be  aroused  by  almost  every 
attempt  to  improve  the  health  conditions  of  towns  or  of  individual  houses. 
The  opposition  then  encountered  had  as  its  basis  lack  of  knowledge,  pre- 
judice, dislike  to  expenditure,  or  the  sentimental  objection  to  any  inter- 
ference inconsistent  with  the  idea  tiiat  every  Englishman's  house  is  his 
castle. 

The  Royal  Sanitary  Institute  has  done  most  valuable  service  to  the 
nation  by  arousing  interest  in  and  making  known  the  proper  methods  of 
living  and  the  advantages  arising  from  efficient  sanitation,  with  the  result 
that  to-day  it  is  not  usually  necessary  in  enlightened  communities  to  be 
obliged  to  force  forward  works  rciiuisite  for  tlie  attainment  of  healthful 
conditions  such  as  sewerage,  water  supply,  playgrounds  and  open  spaces, 
and  numerous  other  things  contril)uting  to  our  enjoyment  of  life. 

When  I  joined  the  ranks  of  public  officials,  well  over  a  third  of  a 
century  since,  the  work  done  in  municipal  surveyors'  offices  was  very 
limited  in  compass  and  character  compared  with  that  of  the  present  day. 
Excepting  as  to  a  few  s])ecially  situated  towns,  sewage  purification  was 
little  more  than  talked  and  written  about.  In  most  towns,  untreated 
sewage  run  into  the  sea  or  nearest  river;  the  sewers  themselves  were 
usually  uf  most  unsatisfactory  construction,  trouble  rarely  being  taken  to 
ensure  water-tightness  or  smoothness  of  their  interiors.  Means  of  flushing, 
access,  ventilation,  and  other   necessary  appliances  of  sewers  were  little 
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eonsiilered.  It  is  probable  tbat  not  lialf-a-dozen  towns  in  the  country 
possessed  machinery  for  pumping  sewage  or  felt  any  necessity  for  its 
possession.  Apart  from  water  supply  purposes,  no  machinery,  not  even  the 
steam  roller,  was  used  by  towns,  and  the  water  works,  which  in  some  cases 
had  machinery,  were  generall}^  owned  by  companies.  Where  building  by- 
laws existed  they  were  frequently  of  a  very  sketchy  character,  leaving 
much  scope  for  arguments  and  disputes  between  the  surveyor  and  the  builder. 

There  were  thoroughly  competent  engineers  and  surveyors  working  for 
municipalities  in  those  days,  but  such  men  were  not  so  general,  either 
proportionate!)'  or  in  actual  number,  as  to-day,  nor  did  the  average  of  their 
woi'k  demand  such  high  qualification  and  efficiency  as  are  now  required. 
Even  to-day  there  is  no  compulsion  upon  local  authorities  to  appoint  only 
competent  engineers  and  surveyors,  and  from  time  to  time  cases  occur  of 
men  being  placed  in  positions  for  which  they  have  few,  if  anj',  claims  on 
the  groiuid  of  efficiency,  whilst  suitable  candidates  are  passed  over. 
Further,  aftei'  a  local  authority  has  appointed  a  surveyor  there  is  no 
certainty  of  fair  treatment,  with  the  result  that  occasionally  such  officers 
owe  the  loss  of  their  appointments  to  enmities  created  by  the  proper 
discharge  of  their  duties.  Quite  recently  such  a  case  came  under  my 
notice.  A  competent  surveyor,  serving  a  local  authority,  caused  a  highway 
encroachment  to  be  abated.  The  landowner  responsible  for  the  encroach- 
ment was  not  at  the  time  a  member  of  the  local  authority,  but  he  told  the 
surveyor  of  his  intention  to  become  a  member  for  the  purpose  of  hunting 
the  latter  out  of  his  berth.  It  took  the  landowner  a  few  years  to  carry 
out  this  threat,  but  he  eventually  succeeded,  and  the  surveyor  has  no 
redress.  In  local  government  areas,  medical  officers  of  health  and  sanitary 
inspectors  are  protected  ni  their  work,  inasmuch  as  they  can  only  be 
discharged  with  the  consent  of  the  Local  Government  Board.  This  is  a 
most  necessary  and  proper  provision,  the  operation  of  which  should  be 
extended  to  all  officials  who  in  the  carrying  out  of  their  duties  are  likely 
to  incur  the  ill-feeling  of  owners  or  occupiers  who,  it  must  not  be  forgotten, 
often  are  or  may  become  members  of  the  authorities  served. 

The  Town  Planning  Bill  of  the  President  of  the  Local  Government 
Board,  if  it  becomes  law,  will  throw  great  responsibility  and  work  upon 
surveyors  and  often  bring  them  into  direct  conflict  with  owners  and 
occupiers;  notwithstanding  this,  the  Bill  gives  no  protection  to  these 
officials.  A  body  of  far-reaching  influence  like  The  Royal  Sanitary 
Institute  could  render  very  valuable  service  by  ci'eating  a  powerful  public 
opinion  in  favour  of  the  requirements  that  none  but  competent  surveyors 
should  be  appointed  to  carry  out  duties  upon  which  the  health  and  comfort 
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of  the  public  depend,  and  that  they  should  be  protected  in  the  proper 
carrying  out  of  their  duties  after  appointment. 

The  improper  appointments  which  have  been  made  and  the  unfair 
dismissals  effected,  have  usually  occurred  with  the  smaller  local  authorities. 
Generally  in  the  larger  towns  these  abuses  do  not  occur ;  this  and  other 
considerations  lead  one  to  conclude  that  probably  there  has  been  too  great 
a  sub-division  of  the  country  into  independent  local  government  areas,  with 
the  result  that  many  authorities  exist  who  find  it  financially  impossible  to 
engage  the  sei'vices  of  competent  officials,  hence  health  conditions  suffer 
and  money  is  wasted.  The  Royal  Sanitary  Institute  would  do  well  to 
utilise  its  influence  in  directing  attention  to  this  feature  of  local  govern- 
ment and  to  the  best  means  of  improving  matters. 

The  work  required  of  the  present  day  engineer  and  surveyor  is  of  such 
highly  complex  character  as  to  defy  adequate  description  within  the 
limits  of  this  short  address,  but  for  the  information  of  those  present  who  do 
not  hold  such  offices  I  may  say  it  includes  investigating,  reporting  upon, 
and  carrying  out  works  in  any  or  all  of  the  following  subjects  : — Street 
and  road  construction  and  maintenance,  including  all  soi-ts  of  methods  of 
paving,  flagging,  concreting,  macadamizing,  tarpaving,  cleansing,  watering, 
lighting  and  tree-planting;  sewerage,  sewage  pumping  machinery,  sewage 
treatment,  sewer  ventilation,  sewer  maintenance  and  cleansing ;  water 
supply,  pumping,  filtering  and  distribution ;  administering  buildings,  by- 
laws and  those  relating  to  new  streets;  design  and  construction  of  isolation 
hospitals  and  lunatic  asylums,  with  their  arrangements  for  heating,  hot- 
water  supply,  steam  and  other  cooking,  disinfection,  steam  and  other 
laundi'ies,  fire  appliances,  telephones,  etc.,  etc.,  etc. ;  erection  of  public 
offices,  free  libraries,  museums,  picture  galleries,  and  care  of  corporation 
estates  including  houses  thereon ;  laying  out  of  public  parks,  gardens 
and  pleasure  grounds,  including  athletic  appliances,  preparations  for  games 
such  as  cricket,  football,  bowls,  lawn  tennis ;  provision  of  swimming  and 
other  baths  and  their  heating  and  water  supply;  street  tramways ;  refuse 
destructors ;  abattoirs ;  river  improvements ;  bridges.  Further,  when 
any  work  of  an  unusual  character  arises  it  is  generally  referred  to  the 
engineer  and  surveyor. 

It  goes  without  saying  that  no  man  living  can  be  an  expert  in  so 
many  varieties  of  work,  and  it  is  astonishing  that  the  general  average 
quality  of  the  multifarious  works  carried  out  by  surveyors  is  so  high  as 
it  is.  With  so  much  to  do,  a  surveyor  has  little  time  for  inde|>endent 
investigations,  and  for  most  departures  must  rely  on  others;  in  this  he  can 
and  does  obtain  valuable  help.    The  marked  advance  made  in  investigation 
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work  is  apparent.  Consider,  for  instance,  the  treatment  of  sewage.  A 
third  of  a  century  since  the  towns  attempting  to  treat  tlieir  sewage  could 
be  counted  on  the  fingers,  and  the  work  was  done  almost  entirely  in  igno- 
rance of  the  actual  cycle  of  operations.  For  many  years  there  was  no 
apparent  progress  in  the  understanding  of  the  problem,  and  it  is  only 
comparatively  recently  that  the  work  of  such  men  as  Santo  Crimp,  Scott 
Moncrieff,  Col.  Jones,  Dibdin,  and  Travis,  culminating  in  the  Hampton 
investigations,  has  shown  the  necessity  for,  and  the  means  of,  removing 
nearly  all  solids  from  sewage  before  filtration  or  irrigation. 

In  these  days  an  engineer  and  surveyor  can  only  keep  abreast  of  the 
times  and  advise  the  Authority  he  serves  to  the  best  advantage,  by  con- 
stant watchfulness  of  progress ;  and  the  Congress  affoi'ds  one  of  the  best 
opportunities  of  comparing  and  exchanging  experiences  and  of  feeling 
the  pulse  of  progress. 

I  have  obtained  a  great  deal  of  such  knowledge  as  I  possess  of  public 
woi'k  as  a  result  of  attending  conferences  like  the  present,  and  as  one  of 
the  older  engineers  and  surveyors  of  the  country,  1  feel  that  local  authori- 
ties would  be  well  advised  in  requiring  their  surveyors  to  attend  them. 

Local  Authorities,  subject  to  the  audit  of  the  Local  Government 
Board,  cannot  however  incur  any  expense  in  this  connection.  This  I 
consider  to  be  a  defect  requiring  correction. 

My  advice  applies  as  much  to  the  older  as  the  younger  men ;  the 
former  to  give  of  their  experience  and  to  be  refreshed  in  their  work  by 
contact  with  the  enthusiasms  of  their  younger  brethi'en,  and  these  in  their 
turn  to  learn  from  the  successes  and  failures  of  their  elders,  and  with  this 
knowledge  make  further  advances  toward  perfection  for  the  good  of  all. 
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THE    BEST    METHOD    OF 

MIXING    AND   LAYING   TAR   MACADAM 

FOR    STREET    AND    MAIN    ROADS. 

By      J01i:Nr      S.      BRODIE,      ZM.Inst.C.E.. 
Borowjh  Su7Tei/or,  Blachpool. 

(FELLOW.) 


WHAT  are  the  essential  ends  to  be  aimed  at  in  all  rational  road- 
making?  They  may  be  briefly  summarised  as: — (1)  Freedom 
from  dust  in  summer  and  from  mud  in  winter ;  (2)  Freedom  from  the 
noise  and  clatter  at  present  insejxiruble  from  many  of  our  urban  streets 
and  main  roads;  (3)  To  be  of  an  inclination,  width,  and  cross-section 
suitable  for  the  higli-speed  traffic  of  the  future. 

Now,  luitil  the  evolution  of  an  ideal  road  surface  material  (  which  the 
author  by  no  means  despairs  of),  tar  macadam  is,  with  certain  limitations 
to  be  presently  referred  to,  one  of  the  few  materials  at  present  in  use 
which  most  nearly  fulfils  the  above  requirements. 

FOUXDATIOX. 

The  first  essential  condition  for  a  successful  tar  macadam  road  is  a  dry 
and  strong  foundation. 

The  author's  practice  is  to  under-drain  where  necessary  the  site  of  the 
proposed  tar  macadam  road  ( whether  a  new  road  or  for  replacing 
old  pavement  on  an  existing  road)  with  open-jointed  3-inch  tile-drains, 
connected  to  the  surface  water  gullies.  Where  a  road  is  on  sandy 
or  light  porous  sub-soil,  with  sufficient  natural  drainage,  under-drainage 
is,  of  course,  unnecessary. 

The  under-bed  is  tlien  formed  to  proper  levels  and  contour,  by  means 
of  a  transverse  sectional  gauge,  and  is  thoroughly  rolled  and  consolidated 
under  a  steam  roller,  any  ine(iualities  being  made  up  with  sand-filiing. 

On  the  under-bed  prepared  as  above,  the  foundation  proper  is  then 
laid.  It  consists  of  rubble  (grit,  limestone,  granite,  or  even  good  hard 
clinker,  as  maybe  most  economical)  9  to  12  inches  in  length,  3  to  (i  inches 
in  widtli,  and  7  to  9  inches  in  de])th,  laid  on  edge  lengthwise  across  the 
road.     Tiie  interstices  are  fillet!    up  with  similar  stone   broken    to   2^  to 
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3^  inches  gauge,  and  the  whole  foundation  is  rolled,  by  a  ten-ton  steam 
road  roller,  to  the  correct  cross  sectional  gauge  or  template  above  referred 
to,  until  the  surface  of  the  foundation  presents  the  appearance  of  a  well- 
rolled  macadam  road.  On  the  foundation,  prepared  as  stated  above,  the 
tar  macadam,  when  mixed,  is  laid. 

Tak  Macadam  Sirface. 

The  materials  forming  tar  macadam  are  (a)  suitable  hard  stone  or  slag 
to  resist  the  wearing  action  of  the  traffic,  and  (b)  a  matrix  impervious 
to  moisture  and  sufficiently  elastic  and  tough  to  bind  the  harder  material 
together.  The  author  has  used  extensively  granite,  blast  furnace  slag,  and 
many  varieties  of  limestone,  as  traffic-resisting  materials,  and  has  found  most 
uniform  satisfaction  to  follow  from  the  use  of  a  suitable  grey  or  light- 
coloured  limestone. 

Granite,  chiefly  owing  to  its  non-porous  nature,  is  a  somewhat  uncertain 
material  to  use,  although  good  results  have  been  obtained  from  its  use  in 
certain  instances. 

Slag  is  open  to  objection  chiefly  because  of  the  impossibility  of 
procui'iug  a  uniform  quality,  however  carefully  the  selection  may  be  made. 
So  many  elements  of  uncertainty  arise  from  the  use  of  the  diiferent  kinds  of 
iron  ore  smelted,  the  nature  of  the  limestone  used  as  flux  and  of  the  coke 
as  fuel,  that  the  slag  is  left  to  come  out  as  it  rnay,  since  its  quality  is  no 
concern  of  the  iron  smelter,  and  is  merely  a  haphazard  result.  The 
proof  of  this  is  seen  in  the  uneven  way  in  which  tar  asphalte  made 
of  slag  usually  wears. 

The  stone,  ha^nng  been  selected,  must  be  broken  to  three  sizes,  2j, 
1^,  and  f  to  J  inch,  and  all  dust,  dirt,  and  smaller  material  most  carefullv 
screened  out  of  it. 

The  matrix  used  by  the  author  consists  of  suitable  hard  pitch  properly 
tempered  by  impure  carbolic  acid,  or  dead  oil,  commonly  known  in  the 
trade  as  creosote  oil.  Both  of  these  substances  are  derived  from 
the  distillation  of  coal-tar,  itself  a  most  complex  substance,  and  hence 
the  necessity  for  chemical  tests  of  both  pitch  and  oil  in  order  to  make 
sure  that  the  light  oils  (benzolene,  napthalene,  etc.)  have  been  properly 
removed  in  the  process  of  distillation. 

Mixing. 
These  materials  are  mixed  in  the  proportion  of  about  one  gallon  of  oi, 
to  forty  pounds  of  pitch,  but  this  proportion  may  often  require  modifying, 
as  the  pitch  and  the  oil  vary  in  quality-,  and  the  mixture  shoul  1  be  tested 
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when  lioiling  by  samples  being  taken  out  of  the  boiler  and  cooled  to  a 
temperature  of  about  60°  F.,  and  tested  for  elongation  of  about  30  inches, 
and  for  bending  double  without  fracture. 

The  stones  having  been  pi'operly  dried,  so  as  to  expel  all  the  moisture, 
but  not  to  injure  the  stone,  the  various  sizes  of  stone  are  then  separately 
covered  with  the  asphalte  composition  while  boiling  hot,  to  which  a 
small  quantity  of  dry  sand  and  lime  is  added  in  the  buckets  after  it  leaves 
the  boiler,  and  stii-red  up  by  hand.  There  are  several  mechanical  mixers 
now  being  used,  but  the  author  prefers  hand-mixing  on  hot  plates,  so  as  to 
guarantee  that  while  the  entire  surface  of  every  stone  is  coated  with  the 
composition,  there  is  not  an  excessive  amount  of  the  liquid,  resulting  in 
what  is  known  among  the  workmen  as  making  the  asphalte  too  fat. 
•  The  asphalte  having  been  mixed  as  above,  is  stored  in  separate  heaps 
of  various  gauges,  under  cover,  ready  for  use,  but  is  distinctly  improved 
by  remaining  in  store  exposed  to  the  air,  but  protected  from  the  rain,  for 
a  few  days  before  it  is  laid  in  position. 

Laying. 

The  asphalte  macadam  should  be  laid  on  the  foundation  prepared  as 
above  described,  in  favourable  atmospheric  conditions.  Xo  asphalte 
macadam  should  be  laid  when  rain  is  falling,  nor  immediately  after  rain 
has  fallen,  noi-  until  the  surface  of  the  foundation  is  reasonably  dry. 

The  prepared  material  should  be  spread  in  successive  layers,  that  of  the 
largest  gauge  in  the  bottom,  that  of  \\  inch  gauge  next,  and  that  of  the 
finest  gauge  on  the  top. 

An  allowance  should  be  made  of  from  twenty  to  twenty-five  per  cent, 
more  depth  than  the  ultimate  depth  aimed  at  after  rolling.  Thus,  for  a 
finished  depth  of  five  inches  of  tar  macadam,  at  least  six  inches  in  depth 
should  be  spread.  The  thickness  of  the  intermediate  and  top  layers  should 
not  vary  whatever  the  thickness  aimed  at,  the  variation  should  be  all  in 
the  bottom  layer  of  large-gauge  stones. 

All  the  layers  having  been  put  on,  rolling  with  a  steam  road  roller  of 
from  ten  to  fifteen  tons,  on  a  wheel-base  of  six  feet,  should  be  started  at 
once,  before  the  material  has  received  any  moisture  or  dust.  Tiie  roller 
wheels  should  be  prcjperly  cleaned  before  they  are  allowed  on  to  the 
asphalte.  The  rolling  should  be  continued  until  the  rollers  have  passed  at 
least  twenty  times  over  the  entire  surface  of  the  road. 

No  traffic  should  be  allowed  on  the  road  until  at  least  forty-eight  hours 
have  elapsed  after  rolling  is  completed,  so  as  to  give  the  tar-mucadam 
sufficient  time  to  harden. 
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Limitations    of   Tai;  Macadam    Roads. 
The  use  of  tar  macadam  for  forming  the  surface  of  roads  and  streets 
must  be  confined  witliin  certain  limitations,  as  follows : — 

1.  Not  suitable  for  gradients  steeper  than  one  in  twenty-four  (half-an- 
inch  in  a  foot),  by  reason  of  its  slipperiness  after  wearing  smootli. 

2.  Not  suitable  for  heavy  traffic.  In  any  road,  whether  a  street  or 
main  road,  where  the  traffic  exceeds  an  average  of  more  than  one  hundred 
tons  per  yard  of  width  of  roadway  per  diem,  tar  macadam  will  be  found  to 
be  more  expensive  to  maintain  than  wood-paving,  or  even  rock-asphalte. 

3.  On  the  other  hand,  for  purely  residential  streets,  whether  front  or 
back,  where  local  ti'affic  only,  or  a  thorough  traffic  limited  in  amount  to 
the  extent  indicated  above,  is  expected,  a  tar  macadam  road  surface  will 
give  unqualified  satisfaction  as  being  (a)  impervious  to  moisture,  and  there- 
fore always  clean  and  fi-ee  from  dust  and  slops;  (I))  practically  noiseless; 
(f)  the  most  economical  roadway  known,  considering  its  advantages. 


Me.  R.  Read  (Gloucester)  was  glad  that  the  author  laid  stress  on  the 
foundation,  as  that  was  the  real  road.  There  was  an  idea  amongst  the  general 
public  that  tar  macadam  was  a  kind  of  universal  panacea  for  bad  roads.  But 
there  were  no  actual  wearing  properties  in  the  tar,  it  only  served  to  waterproof 
the  road  and  prevented  the  rain  from  soaking  in,  rotting  and  destroying  it  by 
producing  mud  and  consequently  dust.  To  economise  tar  he  had  used  small  tar 
toppings  to  an  ordinary  coat  of  stone,  working  the  tarred  small  stone  into  the 
joints  of  the  larger  stone  after  once  rolling.  This  cemented  the  stone  into  a 
mass  economically,  but  of  course  it  did  not  make  so  good  a  job  as  when  the  whole 
coating  of  stone  was  tarred  before  laying. 

Mb.  Thomas  Reader  Smith  (Kettering)  said  with  reference  to  materials  he 
would  like  to  hear  the  experience  of  others  as  to  gi-anite,  but  lie  thought  that  if 
more  pitch  were  put  in  the  tar  when  those  materials  were  used  it  would  produce 
good  results.  Slag,  as  the  author  stated,  was  a  variable  material,  but  in  some 
places  was  practically  the  only  material  available.  It  was  not  so  much  a  bye 
product  as  it  used  to  be,  and  at  some  furnaces  great  care  was  taken  to  produce  a 
reliable  material.  Experience  would  show  from  which  furnaces  the  better  slag 
could  be  obtained,  and  its  general  quality  could  be  relied  on  ;  it  could  also  be 
supplied  fresh  from  furnaces  in  sheeted  wagons,  avoiding  the  expense  of  drying 
on  stoves. 

As  to  the  various  gauges,  the  thicknesses  of  the  ditt'erent  layers  were  not 
given,  but  he  thought  it  a  mistake  to  finish  with  a  fine  topping,  especially  on 
any  appreciable  gradient,  as  the  surface  became  very  slippery.  A  topping  of 
l.|  inch  stone,  3  inches  thick,  with  smaller  material,  gave  a  good  surface  for 
foothold,  but  had  the  disadvantage  that  not  being  perfectly  close,  as  it  wore 
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down  it  began  to  break  up  sooner  than  a  finer  material  whicb  would  roll  more 
solidly  together,  and  he  found  the  best  all  round  results  to  be  given  by  slag 
broken  to  1  inch  gauge  and  containing  smaller  sizes,  which  made  a  good  solid 
coating,  the  only  fine  material  used  for  topping  being  untarred  clappings  about 
I  to  I  inch  gauge  sprinkled  on  to  close  the  interstices  and  form  a  close  surface. 

The  author  used  creosote  oil  and  pitch,  and  was  able  to  check  the  quality  by 
the  aid  of  a  chemist.  In  smaller  towns  authorities  did  not  employ  chemists,  and 
surveyors  had  to  rely  on  practical  tests  and  observation,  and  on  skilled  workmen. 
It  was  most  important  in  using  tar  that  all  light  oils  and  water  should  be  ex- 
pelled by  sufficient  boiling  before  mi.xing. 

As  to  rolling,  he  thought  a  10  ton  roller  sufficient,  and  a  lighter  roller,  say 
6  tons,  would  frequently  be  better.  He  frequently  finished  the  surface  in  hot 
weather  by  a  prolonged  rolling  with  a  half  ton  water  ballast  roller,  keeping  the 
traffic  off  as  long  as  possible. 

Mk.  R.  W.  C.vss  (Farnbam)  asked  whether,  having  regard  to  the  additional 
cost  in  using  tar  macadam  on  roads,  over  that  of  ordinary  waterset  surfaces 
treated  with  a  surface  dressing  of  tar,  oil,  and  pitch,  tlie  author  considered  that 
the  use  of  tar  macadam  gave  sufficient  additional  benefit  to  warrant  its  use. 

Having  maintained  dift'-'rent  sections  of  the  same  road  for  a  period  of  three 
years  under  the  following  conditions,  he  found   the  cost  results  came  out  as 
follo\vs  (the  cost  was  given  at  per  square  yard  per  annum  on  each  section) : — 
A. — Waterset  ordinary  surface  outside  town  . .  n*o  pence. 

a. — Waterset  surface,  treated  with  tar,  oil,  etc.         4-2  pence. 
C. — Coated  with  44  ins.  of  tarmac,  3  ins.  of  2J" 
gauge,  1  in.  of  IV'  gauge,  k  in.  fine  top- 
ping, rolled  with  lO-ton  steam  roller    . .        12"0  pence. 
As  regarded  efficiency,  B  gave  the  best  results  over  the  whole  period,  and  the 
tar  macadam  lasted  no  longer  than  the  waterset  surfaces  treated  with  tar,  etc., 
but  longer,  of  course,  than  the  ordinary  untreated  waterset  surface. 

As  regarded  chemical  tests  for  tar  before  using,  he  did  not  tiiink  them 
necessary,  as  in  the  heating  of  the  tar  the  light  oils  came  off  at  known  tempera- 
tures;  it  was  a  good  thing  for  the  pur])ose  of  preparing  tar  for  use  on  roads  that 
the  hght  oils  should  be  got  rid  of,  and  liiat  a  heavy  oil  and  pitch  should  be  added 
with  a  little  lime  and  resin,  which  mixture,  properly  applied  to  good  waterset 
surfaces,  would  secure  all  the  advantages  to  be  claimed  for  tar  macadam,  a  section 
of  which  was  far  more  liable  to  fail  from  a  variety  of  causes  difficult  to  avoid, 
than  a  good  waterset  surface  properly  treated  as  above  suggested. 

Mb.  G.  William  Lacey  (Oswestry)  said  further  information  was  needed  « ith 
reference  to  the  use  of  granite  for  tar  macadam.  It  seemed  to  him  if  the  tar 
was  of  the  proper  quality  and  consistency  the  adhesion  of  the  aggregate  should 
be  secured,  lie  had  had  experience  both  with  slag  and  limestone,  and  he  was 
bound  to  say  that  although  it  could  not  be  recommended  for  heavy  traffic,  the 
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latter  gave  a  better  foothold  than  the  former,  and  formed  a  very  good  material. 
He  agreed  that  the  foundation  was  an  important  feature.  If  you  had  soft  places 
or  depressions  hollows  were  formed,  which,  holding  water,  certainly  tended  to 
cause  the  macadam  to  perish.  He  had  proved  the  value  of  tar  macadam  as 
against  water-bound  metalling.  It  was  more  economical  in  the  long  run,  to  say 
nothing  of  the  comparative  freedom  from  dust  and  mud,  and  he  was  about  to  lay 
down  a  considerable  area  of  tarred  granite  macadam.  He  thought  that  a  roller 
of  ten  tons  in  weight  was  ample,  if  not  too  much. 

Dk.  S.  E.IDEAL  (London)  said  the  removal  of  water  and  light  oils  from  tar 
could  be  easily  ascertained  by  means  of  a  glue-pot  and  piece  of  looking-glass.  A 
properly  boiled  oil  when  heated  in  the  glue-pot  would  not  dim  the  cold  mirror 
when  held  over  it. 

Mb.  a.  E.  Nichols  (Folkestone)  said  that  for  light  traffic  (seaside  town 
work)  a  very  satisfactory  tar  road,  he  found,  could  be  made  from  refuse  clinker 
formed  into  tar-macadam  with  a  surface  of  tar  toppings,  made  from  rag  stone, 
granite  chippings,  or  other  suitable  material,  spread  very  thinly  over  the  clinker 
bottoming  for  actual  wearing  purposes.  This  gave  a  clean  and  quiet  road,  whicl> 
would  go  for  years  without  appreciable  wear. 

Where  a  road  of  this  description  (which  cost  about  3s.  per  super  yard)  was- 
too  expensive,  he  had  tried  another  method  with  success.  An  ordinary  macadam 
road  was  scarified  and  the  surface,  screened  of  the  finest  dust,  replaced  and 
rolled  down  dry ;  after  this  thorough  rolling,  hot  tar  was  swilled  over  the 
surface,  percolating  probably  three  or  four  inches  down,  and  when  the  tar  had 
somewhat  settled,  the  surface  was  dusted  over  with  the  dust  originally  screened 
from  the  material. 

The  author  laid  stress  upon  the  various  layers  of  tar  macadam  being  put  on 
before  receiving  anj'  moisture  (he  took  it  he  meant  in  dry  weather)  necessary 
for  the  work.  After  the  tar  macadam  foundation  had  been  laid  he  had  never 
found  any  ill  effect  due  to  subsequent  layers  having  been  put  on  in  wet  weather. 
This  remark  did  not  apply  to  the  tar-painting  of  the  surface  of  the  roadway, 
where  one  could  not  be  too  careful  about  selecting  a  dry  day  for  the  treatment. 

Me,  JoH>f  S.  Beodie  (Blackpool)  said,  in  reply,  he  would  like  to  impress  on 
his  brother  surveyors  that  the  methods  of  those  good  old  surveyors,  Telford  and 
Macadam,  v^'ere  sufficient  for  their  day,  but  would  not  serve  at  the  present  time. 
They  must  rise  to  the  occasion  and  construct  roads  suitable  for  the  new  traffic 
which  they  had  now  to  carry,  otherwise  it  would  be  said  that  they  were  uneciual 
to  their  opportunities,  and  were  unworthy  of  being  called  the  successors  of  road 
engineers  such  as  he  had  mentioned. 

Cou>xii,r,oR  T.  Eamset  also  took  part  in  the  discussion. 
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UTILISATION     OF     RESIDUALS     FROM 
REFUSE     DESTRUCTORS. 

By      H.      PERCY      BOXTLNOIS,      ISX.Iiist.C.E. 

(fellow.) 


THE  object  of  the  so-called  destruction  of  I'efuse  is  to  reduce  the  bulk 
of  the  refuse  bv  burning,  and  this  process  converts  it  into  steam 
and  gases,  which  pass  through  the  flues  and  up  the  chimney  sliaft  to  be 
dissipated  in  the  air,  leaving  behind  in  the  furnaces  a  mass  of  clinker,  and 
in  the  flues  and  the  base  of  the  chimney  a  certain  amount  of  fine  ash  or 
dust.  Roughly  speaking,  tlie  amount  of  clinker  thus  left  is  from  25  to 
33  per  cent,  of  the  refuse  treated,  and  of  the  fine  ash  about  1  per  cent. 

The  amount  of  refuse  produced  in  a  town  in  this  country  is  about  a 
quarter  of  a  ton  per  head  of  population  per  annum,  so  that  for  40,000 
inhabitants,  if  all  the  refuse  were  burnt,  there  would  be  about  2,.500  tons  of 
clinker  and  400  tons  of  fine  ash  to  be  dealt  with  as  residuals  every  year. 
The  gases  are  also  residuals,  as  they  contain  heat  which  should  be  utilised. 
There  are  otlier  matters,  such  as  tins,  whole  bottles,  etc.,  which  arc  not 
put  into  the  destructor,  and  may  fairly  be  described  as  residuals. 

Dealing  first  with  the  CI-INKKK.  the  composition  varies  somewhat  with 
the  nature  of  the  refuse,  but  generally  speaking  it  may  said  to  be : — 

Silica    ...  ...  ...     69"4  per  cent. 

Iron  and  alumina  oxides       21'4       „ 

Carbonate  of  lime  ...       9'2       „ 

The  fine  ash  is  of  much  the  same  composition  but  generally  contains 
more  silica. 

Tiie  uses  that  have  so  far  been  discovered  for  clinker  are  as  follows : — 
(a)  Filling  up  pits,  or  raising  the  level  of  lands  for  various  purposes ; 
(l>)  bottoming  roads  of  light  traffic ;  (c)  breaking  up  in  a  crusher  and 
forming  mortar  with  lime  in  a  pug-mill ;  (d)  mixing  the  broken  clinker 
with  Portland  cement  to  form  concrete,  eitiier  in  situ  or  to  fonn  flags, 
kerbs,  ])aving,  and  many  other  j)urposes,  even,  as  in  I^iverpool,  to  con- 
struct the  walls  of  houses  in  large  sections;  (e)  making  bricks;  (/)  using 
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the  finely  crushed  clinker  in  place  of  sand  for  the  cushion  bed  of  street 
paving,  for  grouting,  or  even  for  "sanding"  a  slippery  surface ;  it  can  also 
be  used  for  plaster  or  other  purposes  where  sand  is  employed ;  (ff)  using 
the  broken  clinker  in  the  construction  of  bacterial  filters  or  contact  beds 
in  sewage  disposal  works. 

With  regard  to  (e),  the  breaking  of  destructor  clinker  is  not  so  easy  as 
would  appear,  on  account  of  iron  and  other  hard  substances  which  pass 
through  the  fires.  The  crushing  mill  must  be  so  constructed  that  it  will 
withstand  shocks ;  a  good  one  in  this  respect  is  that  of  Messrs.  Cox  and 
McTaggart,  of  Bradford,  consisting  of  a  pair  of  fluted  rollers  cast  on  to 
a  chilled  face  geared  together  and  driven  by  a  helical  spur  wheel ;  the 
rollers  have  a  special  elastic  attachment  to  the  spindles  to  minimise  shock. 
The  gauge  to  which  the  clinker  is  broken  is  regulated  by  rotating  screens. 
So  with  the  mortar  mill.  Owing  to  the  extreme  hardness  of  the  material 
the  rollers  should  be  of  double  the  weight  usually  employed ;  and  the  side 
frames,  cross  beams,  and  pan  of  greater  strength.  Messrs.  Horsfall,  of 
Leeds,  make  a  very  suitable  mortar  mill  for  this  purpose. 

With  reference  to  (d);  the  manufacture  of  flags  in  moulds,  either 
with  or  without  pressure,  has  been  successfully  carried  out  for  some  years. 
The  crushed  clinker  is  mixed  with  Portland  cement  in  about  the  propor- 
tions 75  parts  clinker  to  25  parts  Portland  cement,  and,  if  pressed,  about 
•50  tons  per  square  foot  should  be  allowed.  Flags  thus  made  are  easily 
handled,  and  "  ripen  "  more  speedily  than  those  not  made  under  pressure. 

There  are  many  adaptations  of  this  process :  kerbs,  landings,  steps, 
cills,  and  even  overmantels  and  architectural  details,  which  have  the 
appearance  of  stone,  can  be  constructed.  In  Liverpool,  whole  sides,  floors, 
and  roofs  of  buildings  have  been  constructed  in  moulds,  with  clinker  and 
cement,  and  buildings  for  the  labouring  classes  erected  therewith  at  sur- 
prisingly low  cost. 

With  regard  to  (e)  making  bricks.  At  Zurich,  in  Switzerland,  Dr. 
Schultess,  the  head  of  a  large  firm,  has  successfully  introduced  a  plant  for 
the  purpose.  I  understand  that  the  Schultess  plant  consists  of  a  lime- 
making  machine  in  which  the  slaking  is  effected  by  means  of  a  small 
quantity  of  moisture  and  by  the  aid  of  low  pressure  steam :  all  excess  of 
water  in  slaking  is  thus  avoided  and  hydrated  lime  is  obtained  in  a  fine 
powder :  this  is  then  carefully  screened  to  exclude  any  foreign  matter  and 
passed  to  the  measuring  machine  whei-e  the  proportions  of  lime  and  clinker 
are  mixed,  thence  to  the  mixing  machine  where  the  proper  quantity  of 
water   is   added.       The   moulding   is   effected   in   a  press  of  considerable 
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power.  The  bricks  are  then  put  into  a  steaming  chamber,  where  they  are 
subjected  to  saturated  steam  at  atmospheric  pressure  for  about  48  houi-s> 
after  which  tliey  are  said  to  be  ready  for  use. 

At  Fulham  there  is  a  brick  making  plant,  erected  by  Mr.  Wood,  the 
surveyor,  where  crushed  clinker  9  parts  and  1  part  of  cement  are  made 
into  bricks  with  a  special  pressing  plant  capable  of  turning  out  3,000 
bricks  a  day  at  an  inclusive  cost  of  about  20s.  per  1,000.  The  materials 
are  mixed  in  the  ordinary  way  and  a  brick  is  produced  weighing  about 
6  lbs.  with  an  absorption  of  water  of  only  6  per  cent.,  and  which  can  stand 
a  test  (Kirkcaldy's  certificate)  of  21H  tons  per  sq.  ft.  when  five  weeks  old, 
and  of  280  tons  when  13  weeks  old.  The  bricks  do  not  command  a  very 
ready  sale,  as  they  are  very  hard  to  break,  and  the  bricklayers  find  them 
rather  harsh  to  handle  and  impossible  to  break  with  the  usual  blow  from 
the  trowel.  These  bricks  are,  however,  equal  to  the  lilue  Staffordshire 
brick  and  are  of  a  pleasing  grey  colour,  and  such  a  use  for  clinker  should 
be  encouraged  and  developed. 

The  Sanitary  Block  and  Tile  Paving  Company  have  made  paving 
blocks  wiiich,  I  understand,  have  been  successfully  laid  in  London  and 
elsewhere  ;  these  blocks  are  made  of  clinker  and  Trinidad  Lake  asphalte, 
aud  a  plant  capable  of  turning  out  ."),000  blocks  a  day  can  be  installed  for 
about  £3,000.  The  cost  of  this  description  of  paving  is  said  to  be  from 
2s.  6d.  to  3s.  a  square  yard. 

With  regard  to  (/),  the  use  of  finely  crushed  cliuker  as  sand,  there 
can  be  no  doubt  that  a  greater  use  of  this  material  might  be  made 
for  building  purposes  generally  were  it  not  for  a  certain  amount  of 
prejudice;  but  where  the  clinker  has  been  subjected  to  fierce  heats 
which  is  now  the  case  in  all  properly  constructed  destructors,  there 
cannot  be  the  slightest  objection  on  sanitary  grounds  to  the  use  of  this 
material  for  all  purposes  where  sand  can  be  used. 

With  regard  to  (a)  the  use  of  clinker  for  the  construction  of  bacterial 
filters  or  contact  beds  for  the  purification  of  sewage,  this  has  been  trieil  at 
a  great  number  of  places  with,  generally  speaking,  good  results. 

Mr.  A.  ('.  Bothams,  of  Salisbury,  has  very  kimlly  given  me  some 
])articulars  of  the  use  of  this  clinker  on  some  percolating  filters  where  he 
tried  it  in  comparison  with  gas  works  clinker:  he  says  he  prefers  the  refuse 
destructor  clinker  as  being  i-oiigher  in  shape,  this  giving  more  surface 
in  the  same  bulk.  He  found,  however,  that  the  summer  refuse  jiroduced 
a  rather  "rotten"  clinker,  not  of  much  use  for  anything,  and  that  he  could 
only  use  the  harder  clinker  made  in  the  winter.     The  filtei-s  have  been  in 
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use  since  ]'.K)3,  and  tlie  analysis  of  tlie  efHuents  showetl  a  remarkably  good 
result. 

It  is  evident  that  with  properly  well  burnt  hard  clinker  the  utilisation 
of  tills  waste  product  for  such  a  purpose  is  of  value  where  a  better 
material  cannot  be  procured  at  a  reasonable  cost. 

I  think  this  completes  the  uses  that  can  be  made  of  destructor  clinker 
so  far  as  I  have  been  able  to  ascertain  them,  but  possibly  there  may  be 
still  a  more  extended  field  for  its  use. 

Dealing  with  the  flue  dust,  or  fine  ash,  there  appear  to  be  only  two 
uses  for  this,  {a)  making  it  into  a  disinfecting  powder  by  mixing  it  with  a 
disinfectant ;  and  {b)  using  it  as  a  fertiliser  for  grass  or  for  lightening 
heavy  clay  soils.  With  regard  to  (a)  I  have  been  able  to  ascertain  very 
little ;  I  do  not  see  that  any  disinfecting  powder  can  be  improved  with  this 
addition,  but  it  may  render  some  disinfectants  more  portable  and  easy  of 
manipulation.  I  understand  that  it  is  sometimes  used  in  connection  with  the 
disinfection  of  pails  used  in  the  interception  systems.  With  regard  to  (b), 
I  believe  that  it  has  been  used  under  certain  circumstances  with  great 
success,  and  no  doubt  the  application  of  such  a  material  to  grass  lawns 
improves  them,  and  the  same  may  be  said  for  lightening  heavy  clay  soils. 
When  mixed  with  various  fertilising  ingredients  it  makes  a  good  portable 
manure. 

The  next  point  to  consider  is  that  of  dealing  with  the  tin  cans, 
buckets,  empty  meat  tins  and  different  kinds  of  metal  which  are  always 
found  in  more  or  less  quantity  in  home  refuse.  There  is  a  mai'ket  for 
these  residuals,  but  hitherto,  owing  to  their  bulk,  they  have  been  difficult 
and  costly  to  transport.  Recently  what  is  known  as  the  tin-baling  machine 
has  been  introduced  into  several  destructor  installations  in  this  country. 
A  description  of  the  plant  in  use  at  Blackpool,  kindly  furnished  me  by 
Mr.  John  S.  Brodie  (the  Borough  Engineer),  may  be  of  interest : — 

The  tin  baling  press  in  use  at  our  destructor  works  here  was  made  by 
the  Glendon  Engine  Co.,  of  Kettering,  about  three  years  ago,  and  cost  ^150. 
It  consists  of  a  cast-iron  chamber  about  4  ft.  long,  2  ft.  in  width,  and  about 

3  ft.  6  in.  in  depth.  This  chamber  is  filled  with  disused  meat  tins  and  other 
similar  .articles,  and  then  a  ram,  '.i  ft.  6  in.  by  2  ft.,  driven  by  a  20  h.-p. 
electric  motor  on  a  5  in.  worm  shaft,  is  slowly  forced  into  the  chamber,  and 
squeezes  or  presses  up  the  tins,  which  originally  filled  a  longitudinal  space 

4  ft.  in  length,  into  a  more  or  less  solid  mass  of  from  2  in.  to  ,"{  in.  in 
thickness  by  the  cross-sectional  dimensions  of  the  chamber,  namely,  '.i  ft.  6  in. 
by  2  in.,  thus  reducing  the  bulk  to  about  one  sixteenth  of  what  it  was 
originally.  This  enables  us  to  load  into  railway  trucks  from  six  to  seven 
tons  each  truck,  whereas,  before  we  had  the  baling  machine,  it  was 
impossible  to  get  more  than  about  \k  tons  of  loose  tins  into  a  truck  or 
wagon.     The  baled  tins  are  also  more  marketable  in  this  shape  than  before 
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they  are  pressed,  and  they  are  new  sold  at  about  15s.  per  ton  at  the  vork«, 
the  e-ost  of  lahour  for  pressing  and  loading  up  into  trucks  being  about  7f. 
per  ton. 

B_v  the  above  process  a  marketable  article,  at  a  fair  profit,  is  now 
produced  of  a  waste  product  which  before  was  scarcely  saleable  at  all. 

Mr.  Brodie  also  adds  : — 

Fish  manure  is  also  manufactured  and  sold  at  .£4  per  ton,  the  cost  of 
making  the  manure  being  at  the  rate  of  .£1  per  ton.  The  fish  manure  plant 
consists  of  an  inner  and  outer  cylindrical  shell,  the  inner  one  fitted  with 
radial  arms,  fixed  to  a  centre  shaft  driven  by  an  electric  motor.  The  fish 
refuse  is  fed  into  the  inner  shell  and  broken  up  by  the  revolving  arms.  The 
space  between  the  two  shells,  about  2 in.,  is  supplied  with  live  steani  at 
100  lbs.  pressure  which  drives  off  all  moisture,  the  va])our  being  led  away  by 
pipes  to  the  main  combustion  chamber.  After  being  thoroughly  broken  up 
and  dried,  the  manure  is  passed  through  a  mill  and  crushed  to  an  even  size, 
about  the  consistency  of  oatmeal,  and  is  then  put  into  bags  for  sending 
away. 

We  al.so  make  here  a  very  considerable  quantify  of  food  for  poultry  out 
of  the  oyster  shells  collected  and  taken  to  the  destructor  works,  which  are 
crushed  up  in  the  mortar  mill  and  sold  at  7s.  per  ton. 

The  above  uses  of  waste  products  can  scarcely  be  called  utilisation  of 
residuals  from  refuse  destructors  (the  title  of  this  paper),  but  they  are  so 
indirectly,  and  I  liave  thought  them  of  sufficient  interest  to  mention  them. 

With  regard  to  the  utilisation  of  the  heated  gases  as  a  residual.  For 
many  years  these  have  been  used  in  connection  with  boilers  for  the  genera- 
tion of  steam  whicli  can  be  used  for  many  purposes. 

There  liave  been  great  discussions  and  a  great  number  of  experiments 
carried  out  with  regard  to  the  calorific  value  of  house  refuse.  In  the 
early  days  of  refuse  destructors  great  tilings  were  expected,  and  many 
exaggerated  promises  were  made  as  to  this  calorific  value ;  but  experience 
has  shown  that,  owing  to  the  very  mixed  character  of  house  refuse,  not 
only  in  each  town  or  district,  but  according  to  the  seasons  of  the  year,  it 
is  not  safe  to  assume  much  more  than  one  lb.  of  steam  for  every  one  lb. 
of  refuse  at  a  reasonable  working  pressure.  To  make  full  use  of  this 
steam  it  is  of  course  essential  that  the  load  should  be  continuous,  and 
many  mistakes  have  been  made  in  the  past  b}'  the  addition  of  destructors 
to  electric  generating  stations  where  tliere  has  been  a  light  day  load,  or 
]>erha|is  none  at  ail. 

Tlie  following  remarks  by  Mr.  Stromeyer  on  fuels  of  weak  calorific 
value  are  well  worthy  of  consideration  in  connection  with  this  matter. 
I  le  says  : — 

"The  calorific  efTtciency  is  not  neces-sarily  proportionate  to  the  amount 
of  carbon  in  the  fuel.  The  efficiency  is  pulled  onw  n  by  fh<>  nresence  of 
incombustibli-  matter,  hevond  and  in  iiddilion  to  the  dilutin;:  efl'ect  of  such 
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matter  in  the  coal.  Supposing  that  with  puie  coal,  water  cost,  say,  one 
shilling  per  ton  to  evaporate,  then  with  a  coal  containing  10  per  cent,  of 
earthy  matter  the  cost  would  he  I'o  shillings,  with  20  per  cent,  of  earthy 
matter  '2-25  shillings,  and  with  'M  per  cent.  4-25  shillings.  In  other  words, 
coal  containing  30  per  cent,  of  incombustible  refuse  was  only  worth  one- 
fourth  as  much  as  pure  coal." 

How  much  more  do  these  words  apply  in  the  case  of  house  refuse,  wliere 
the  proportion  of  incombustible  refuse  is  often  large  and  always  variable. 

With  a  properly  constructed  destructor  and  a  proper  application  of  the 
heated  gases  to  the  right  description  of  boiler,  very  useful  results  may 
be  made  of  this  heat,  and  it  has  the  great  advantage  of  reducing  the 
temperature  of  those  gases*  before  ascending  the  chimney  shaft. 

1  think  it  well  to  draw  attention  to  a  recent  method  for  dealing  with 
house  refuse,  which,  strictly  speaking,  is  outside  the  scope  of  iny  paper, 
that  of  pulverising  crude  house  refuse  into  a  sort  of  poudrette,  or  powder. 
I  refer  to  the  Lightning  Dust  Crusher,  as  installed  at  Southwark  and,  I 
believe,  elsewhere.  This  consists  of  a  comparatively  small  steel  box,  or 
core,  containing  4  or  6  hammei's,  each  weighing  about  50  lbs.,  composed  of 
a  special  alloy  steel.  The  axle  on  which  these  hammers  hang  is  rotated  by 
machinery  at  the  rate  of  from  800  to  1,000  revolutions  a  minute.  The 
refuse,  including  all  tins,  bottles  (in  fact,  everything)  is  fed  by  shovels 
into  the  machine  at  the  I'ate  of  four  tons  an  hour,  and  comes  out 
completely  pulverised,  and,  at  Southwark,  is  sent  away  in  railway  wagons 
and  sold  for  manure  at  2s.  3J.  per  ton.  The  freight  is,  however.  Is.  8d. 
per  ton,  and  the  cost  at  the  works  is  Is.  5d.  per  ton,  so  that  in  this  case 
there  is  a  net  loss  of  lOd.  per  ton.  Tiie  driving  power  required  fur  such 
a  machine  is  said  to  be  from  18  to  22  B.h.p. 

I  have  seen  this  machine  at  work,  and  examined  the  poudrette,  which 
was  inoffensi\'e  to  the  smell,  and  although  of  no  veiy  high  manurial  value, 
is  readily  bought  as  a  fertiliser,  and  is  a  great  improvement  on  the  old 
method  of  manuring  with  tin  cans,  umbrellas,  and  wastepaper ! 

A  further  use  of  this  powdered  house  refuse  has  been  made  by  Mr.  H. 
G.  Coales,  Surveyor  of  Market  Harborough,  who  has  made  fuel  briquettes 
with  it  by  mixing  the  poudrette  with  tar  compounds.  He  claims  for  these 
briquettes  that  they  have  a  calorific  value  of  one-third  that  of  best  coal, 
as  1  lb.  of  his  briquettes  will  evaporate  about  3  lbs.  of  water,  and  that  the 
cost  of  producing  his  briquettes  is  only  4s.  a  ton  including  labour,  power, 
ingredients,   depreciation    and    loan    charges.     This  includes    a    complete 


•  These  cases   contain    carbon  dioxide,  carbon  monoxide,  oxygen,  and  nitrogen,  the 
latter  gas  being  generally  at  least  78  per  cent,  of  the  whole. 
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installation  of  lightning  crnsher  plant  and  the  necessary  machiuerv,  which 
he  estimates  will  cost  only  £2,000  to  deal  with  10,000  tons  of  house  refuse 
per  annum. 

It  is  evident  that  although  house  refuse  is  a  waste  product  in  itself  we 
should  endeavour  to  make  all  the  use  possible  of  the  residuals  from  it 
which  follow  combustion.  The  tendency  of  the  age  and  of  scientific 
investigation  is  to  make  use  of  waste  products,  and  we  have  Nature  herself 
setting  us  a  good  example.  Nature  denies  there  is  such  thing  as  waste. 
Her  great  laboratories  slowly  change  death  into  life.  Decaying  matter 
feeds  the  living  plant,  and  the  great  endless  circle  is  maintained. 

"  Thus  should  we  learn  a  lesson  positive 

That  waste  and  dross  are  non-esisteut  all, 
And  that  man's  aim  and  objective 

Should  be  the  use  of  all  things  great  and  small." 

\_For  Discussion  on  this  paper,  see  page  6-J7.'\ 
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UTILISATION     OF     RESIDUALS     FKOM 
REFUSE     DESTRUCTORS. 

By     ^W.      J.      STEELE,      A.M.Inst.C.E, 

Deputy   City    Engineer,    Bristol. 


ri'^HE  disposal  of  town  refu.se  in  such  a  manner  as  not  to  be  injurious  to 
JL  the  public  health,  is  a  problem  in  local  government  which  has 
become  acute  dui'ing  the  last  fifty  years  by  reason  of  the  great  increase  in 
the  population  of  towns  and  the  consequent  crowding  of  a  large  number  of 
people  on  a  more  or  less  confined  area. 

Dr.  Farr  states,  "  It  is  well  established  that  the  mortality  of  the 
populations  of  the  cities  is  generally  higher  than  the  mortality  of  people  in 
the  country.  And  it  has  been  shown  in  the  annual  reports  that  there  is  a 
constant  relation  between  the  density  of  the  population  and  the  mortality. 
When  any  zymotic  matter,  such  as  varioline,  scarlatinine,  or  typhine,  finds 
its  way  into  a  village  or  street,  it  is  more  likely  to  pass  from  house  to  house 
than  it  is  where  the  people  are  brought  less  frequently  into  contact.  The 
exhalations  into  the  air  are  thicker.  But  if  an  adequate  water  supply,  and 
sufficient  arrangements  for  drainage  and  cleansing  are  secured,  as  they  can 
be  by  combination  in  towns,  the  evils  which  now  make  dense  districts  so 
fatal,  may  be  mitigated.  Indeed,  some  of  the  dense  districts  of  cities  are 
in  the  present  day  comparativeh'  salubrious." 

Although  the  density  in  population  in  towns  has  considerably  increased 
during  the  above  named  period,  there  has  been  a  notable  decline  in  the 
general  and  zymotic  disease  death  rates ;  this  is  probably  due  to  many 
causes,  but  it  may  safely  be  assumed  that  an  improved  application  of 
hygienic  principles  has  been  an  important  factor,  and  one  principle  in 
hygiene  is  the  i-apid  destruction  of  any-  matter  Uable  to  be  a  source  of 
danger  to  the  public  health. 
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The  methods  at  present  usually  followed  in  refuse  disposal  are  as 
follows : — 

1.  Filling  low-lying  land  with  the  crude  refuse,  such  land  being 
temporarily  designated  a  tip  or  shoot.  2.  Discharging  the  crude  refuse 
into  the  sea  at  a  convenient  distance  from  the  shore.  3.  Stacking  the 
crude  refuse  on  waste  land  more  or  less  remote  from  a  town,  and  firing  it. 
4.  Burning  at  a  refuse  destructor.  5.  Pulverising  the  crude  refuse  by 
machinery  and  using  the  product  for  manure,  or  in  the  manufacture  of 
fuel  by  an  admixture  of  tar.  6.  Separating  the  crude  I'efuse  by  hand  or 
machinery,  and  using  the  constituents  in  sucli  trades  as  can  profitably 
employ  them. 

No.  1  is  perhaps  the  simplest  and  cheapest  method  in  those  towns  not 
too  remote  from  suitable  land.  It  has  considerably  enhanced  the  value 
of  land  in  some  instances,  and  under  favoiu^able  conditions  is  not  to  be 
ignored.  As,  however,  it  undoubtedly  causes  discomfort  and  inconvenience 
to  any  inliabitants  near  a  tip,  if  not  a  source  of  danger  to  their  healtli,  it 
can  only  be  adopted  under  the  exceptional  conditions  where  suitable  land 
is  available  within  a  reasonable  distance  of  the  point  of  collection. 

No.  2  is  only  possible  in  seaports,  and  even  then  is  an  expensive  and 
wasteful  procedure. 

No.  3  is  similar  to  No.  1,  and  subject  to  the  same  advantages  and 
disadvantages,  except  that  any  organic  matter  is  destroyeil  more  quickly. 

No.  4  is  undoubtedly  the  most  effectual  in  fulfilling  the  contlition  that 
all  organic  matter  liable  to  become  a  danger  to  the  public  health  shall  be 
immediately  rendered  innocuous.  In  some  towns,  however,  such  a  large 
volume  of  harmless  material  has  to  be  burnt  in  order  to  destroy  a  com- 
paratively small  <]uantity  of  organic  matter,  that  it  is  a  question  whether 
some  other  method  than  the  installation  and  working  of  somewhat  costly 
plant  such  as  refuse  destructors,  cannot  be  adopted. 

Nos.  5  and  G  are  on  their  trial,  and  will  be  carefully  watched  by  those 
responsible  for  controlling  refuse-  disposal,  as  they  have  nuiiiy  possibilities 
in  districts  where  a  ready  market  can  be  found  for  the  jiroducts. 

In  the  utilisation  of  residuals  from  a  destructor,  much  must  depend 
upon  tlie  power  of  the  particular  locality  to  absorb  them;  and  in  selecting 
a  site  for  the  works,  this  fact  should  have  consideration. 

Heat. — Heat  may  be  classed  as  a  residual  of  the  destruction  of  refuse 
by  burning,  and  it  is  occasionally  ])laced  in  the  foregrounil  by  some 
manufacturers  of  ]ilant  as  a  reason  for  installing  a  destructor;  but  the 
only  justifiable  reason  is  the  inunediate  destruction  of  matter  injurious  to 
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health,  the  generation  of  heat  being  only  one  of  the  means  employed  in 
reducing  cost. 

The  amount  of  energy  created  of  course  varies  in  different  towns,  and 
at  the  several  seasons  of  the  year  in  the  same  town  ;  but  assuming  a  town 
in  the  United  Kingdom  of  50,000  inhabitants  with  refuse  of  an  average 
character,  at  least  150  indicated  horse  power  can  be  obtained  during  most 
periods  of  the  year,  or  sufficient  to  generate  about  800,000  units  of  elec- 
tricity per  annum.  Where  this  energy  is  utilised  in  pumping  plant  for 
sewage  or  water  supply  or  in  assisting  electricity  generating  stations,  a 
considerable  credit  may  be  placed  against  the  cost  of  burning. 

In  Bristol,  if  the  total  energy  used  in  cutting  timber  for  \vood  pavinw, 
depot  cranes,  fodder  machineiy,  concrete  slab  machinery,  mortar  mills  and 
general  workshops,  was  obtained  from  the  destructor,  about  110  horse 
power  would  be  required  for  2,600  hours  per  annum ;  but  although  onlv 
about  one-third  of  the  total  quantity  of  refuse  is  treated  at  the  destructor, 
sufficient  energ}-  to  supply  400  horse  power  during  any  part  of  the  above 
named  period  might  be  obtained,  if  steam  raising  was  all  important.  Tlie 
only  use  now  made  of  the  heat  is  to  drive  mortar  mills  and  clinker  crushino- 
plant,  but  further  utilization  is  under  consideration. 

In  the  discussion  on  a  paper  on  "  Municipal  Refuse  Disposal "  read 
by  Mr.  J.  T.  Fetherston,  Assoc. M.Am. Inst.C.E.,  before  the  American 
Society  of  Civil  Engineers  (Transactions,  Vol.  LX.),  it  was  sugo-ested 
that  ice  might  be  manufactured  by  installing  an  absorption  ice  machine 
and  utilising  the  steam  from  a  destructor  plant,  a  50  ton  destructor  being 
estimated  to  produce  50  tons  of  ice  per  day.  The  market  price  for  ice  in 
England  is  low,  and  it  is  very  doubtful  if  this  means  of  using  the  steam 
would  recoup  the  extra  cost  of  installing  and  working  the  ice  plant, 
although  it  may  be  justified  in  the  United  States. 

Another  suggestion  made  during  the  same  discussion,  was  the  adoption 
of  electric  collecting  wagons,  driven  by  storage  batteries  charged  at  the 
destructor,  so  that  the  saving  on  the  present  methods  of  collecting 
the  refuse  by  horse  haulage,  might  be  set  against  the  expenditure  in 
rumiing  the  destructor.  This  seems  feasible  if  a  satisfactory  wagon  can 
be  evolved. 

The  disposal  of  the  sohd  residue  of  the  treated  material  is,  after  all,  the 
most  difficult  part  of  the  subject  under  consideration,  and  this  opens  up 
the  larger  question  of  only  burning  that  portion  of  the  refuse  likely  to 
contain  organic  matter,  everything  except  ashes,  metals,  bottles  and 
material  of  a  like  nature.     Organic  waste  (garbage)  is  separated  from  the 
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ashes  and  rubbish  in  the  large  cities  of  the  United  States,  and  this  is  known 
as  the  reduction  system,  but  for  a  new  installation  in  the  Borough  of 
Richmond,  New  York,  a  "  mixed  refuse  "  destructor  was  recommended,  on 
the  ground  that  not  only  was  "  mixed  refuse  "  destruction  more  sanitary 
than  the  separate  disposal  of  ashes,  garbage  and  rubbish,  but  it  would 
avoid  the  annoyance  caused  to  the  householder  by  the  system  of  having 
two  bins,  and  further,  a  collecting  wagon  containing  garbage  only,  was 
offensive  wiiilst  on  the  streets. 

The  general  practice  in  England  of  burning  the  whole  of  the  refuse 
except  metals,  bottles,  etc.,  is  costly,  inasmuch  as  not  only  has  a  larger 
volume  of  material  to  be  ti-eated  tlian  by  the  separation  system,  but  the 
percentage  of  resulting  clinker  is  very  much  higher  on  account  of  ashes 
forming  such  a  large  proportion  of  the  crude  refuse :  however,  it  has  the 
great  advantage  of  forming  better  combustion  in  the  destruction  of  the 


Glass,  Metals,  Pottery,  etc. — The  average  amount  of  refuse  collected 
from  towns  in  the  United  Kingdom  is  about  .'i70  lbs.  per  head  per  annum, 
and  in  this  quantity  there  ai'e  about  2.i  lbs.  of  glass,  metals,  potter}',  and 
like  materia],  wliich  in  a  town  of  50,000  inhabitants  will  amount  to  about 
.560  tons  per  annum.  Some  method  of  intercepting  most  of  these  materials 
before  burning  the  refuse  is  adopted  at  most  destructors,  the  attention 
paid  to  it  depending  upon  the  marketable  value  of  the  recovered  material 
in  the  locality,  and  it  is  conceivable  that  in  some  cases  a  proper  mechanical 
or  hand  system  might  profitably  be  installed. 

Resultant  of  burnt  refuse. — The  residue  of  the  average  refuse  burnt 
may  be  taken  as  33  per  cent,  of  the  original  weight,  and  consists  of  clinker, 
ashes,  flue  soot,  and  dust.  The  flue  soot  and  dust  do  not  amount  to  a  large 
proportion,  and  little  difficulty  is  experienced  in  disposing  of  them  for 
agricultural  jjurposes  or  forming  a  base  for  disinfecting  powder. 

The  popular  means  of  disposal  of  the  clinker  and  ashes  is  to  use  them 
as  a  substitute  for  stone,  and  so  fur  as  the  author  is  aware,  no  other 
method  has  yet  been  available.  Whether  they  are  used  in  combination 
with  cement,  lime,  aspiialte  or  tar,  clinker  or  ashes  can  never  have  the 
same  properties  as  stone,  and  they  are  consequently  most  valuable  in  a 
rlistrict  remote  from  a  quarry.  Where  there  are  stone  (|uarries  near  a  town  it 
may  be  more  economical  in  some  sections  of  that  town  to  use  the  "  spawls  " 
or  waste  from  the  quarries  than  to  haul  clinker  from  the  destructor;  hence 
in  such  a  town  tiie  difficulty  of  making  full  use  of  the  residuals  is  obvious. 

In  Bristol,  the  utilisation  of  these  products  is  carried  out  as  described 
below  : — 
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Population  1908  (estimated)  ...  ...  ...     372,785 

Length  of  highways  in  miles  (about)        ...  ...  342 

Refuse  collected  per  annum,  in  tons         ...  ...       95,000 

Refuse  received  at  destructor  per  annum,  in  tons       32,21  (5 
Resultant  of  burnt  refuse,  in  tons  ...  ...        10,313 

Resultant  of  burnt  refuse,  if  whole  of  collected 

refuse  was  burnt,  in  tons  (estimated)   ...  ...       30,411 

Resultant  annually  required   for  municipal  pur- 
poses, such  as  road  foundations,  concrete  slabs, 
pavements,  mortar,  etc.,  in  tons        ...         5,161 
Resultant  sold  to  the  public,  in  tons    ...         3,133 


Total  utilised,  in  tons              ...          ...          ...  8,294 

Percentage  of  resultant  utilised    ...          ...          . .  80 

Percentage  of  resultant  utilised,  if  whole  of  col- 
lected refuse  was  burnt .. .          ...          ...          ...  27 

That  only  80  per  cent,  of  the  resultant  of  the  burnt  refuse  is  utilised 
is  due  to  the  fact  that  there  are  several  quarries  in  the  city  which  form 
formidable  competitors  to  the  disposal  of  the  product,  but  the  question  of 
making  further  use  of  the  material  is  under  consideration  and  probably 
the  whole  output  will  be  utilised.  Assuming  that  Bristol  was  remote  from 
a  stone  quarry,  and  that  the  whole  of  the  collected  refuse  was  burnt,  the 
most  of  the  resultant  that  could  be  used  would  probably  not  exceed  1 5,000 
tons  per  annum,  or  about  50  per  cent,  of  that  produced,  but  the  remaining 
50  per  cent,  could  be  absorbed  in  filling  worked-out  quarries,  clay  pits 
and  low-lying  lands  where  the  tipping  of  crude  refuse  is  prohibitive. 

Concrete  slabs  for  footways  are  made  by  three  methods,  by 
hydraulic  pressing  plant,  rocking  machine,  and  hand  labour  in  wooden 
moulds ;  window  and  door  heads  and  sills,  steps  and  other  artificial  stone 
dressings  are  made  by  hand  labour  in  wooden  moulds.  The  slabs  are 
composed  of  clinker  mixed  in  the  proportion  of  three  parts  of  clinker  to  one 
part  of  Portland  cement ;  the  slabs  are  faced  with  granite  chippings  in 
the  proportion  of  three  parts  of  chippings  to  one  part  of  portland  cement. 

1  ton  of  clinker  will  make  16  supei-ticial  yards  of  concrete  flagging. 
1      ,,      granite  siftings  will  face  60  ,,  ,, 

1      „      cement  will  make  45  „  „ 

1       „      2  inch  flags  is  equal  to  an  area  of  10^  square  yards. 

A  series  of  absorption  and  breaking  tests  were  recently  carried  out,  but 
so  many  conflicting  results  were  obtained,  that  it  has  been  found  necessary 
to   considerablv   extend  them   if  they  are    to    be    any  guide ;    the    most 
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trustwoithv  test,  liowever,  is  the  daily  use  of  tlie  materials.  That  concrete 
slab  pavements  largely  composed  of  destructor  clinker  are  satisfactory, 
has  been  fuUv  proved  in  Bristol,  about  two  miles  being  laid  each  year. 
Some  of  the  pavements  have  been  under  heavy  traffic  for  more  than  twelve 
years  and  are  still  in  good  condition,  which  is  more  than  can  be  said  for 
some  Pennant  flagging  in  use  for  the  same  period. 

Hydraulic  Prt'ss. — This  plant  consists  of  two  rams,  one  forcing  the 
filled  mould  under  the  top  bed  and  the  other  applies  the  pressure.  The 
mould  is  then  withdrawn  from  under  the  top  bed,  turned  over,  the  slab  is 
dropped  on  to  a  trolley  and  run  out  to  the  dr3-ing  shed.  The  pressure  on 
each  slab  is  2  tons  per  square  inch.  The  area  of  slabs  made  in  one  day  of 
{1^  hours  is  97  square  yards,  and  the  cost  of  production  2/t)  per  yard, 
inclusive  of  first  cost,  depreciation  of  and  repairs  to  the  machine. 

Rocking  Machines. — These  are  tlie  invention  of  the  works  superin- 
tendent, Mr.  W.  H.  Raker,  and  consist  of  an  iron  perforated  mould, 
mounted  on  a  cam  shaft ;  by  turning  the  shaft  a  rocking  motion  is  given, 
this  allows  of  the  surplus  water  filtering  through  the  perforations,  secures 
a  homogenuous  mixture  and  a  thorough  consolidation  of  the  materials. 
The  area  of  slabs  made  by  one  machine  in  a  day  of  i'i  hours  is  30  s(juare 
yards,  and  the  cost  of  production  2s.  Id.  per  yard. 

Hand  LaOonr. — Slabs  and  building  dressings  are  made  in  wooden 
moulds  by  hand,  the  cost  of  production  being  2s.  4d.  per  square  yard  for 
slabs,  and  2s.  8d.  per  cubical  foot  for  dressings. 

Manufacturing  paving  setts  by  mixing  the  clinker  with  asphalte  is 
now  being  tried  in  a  London  borough,  but  as  this  is  still  in  an  experi- 
mental stage,  no  datii  is  to  hand  as  to  the  success  of  the  process. 

Brickmaking  has  been  in  operation  at  West  Hartlepool  for  some  time, 
and    from    some    valuable    information   given    by   the    borough  engineer, 
.Mr.  Nelson  F.  Dennis,  Assoc.M.Inst.C.E.,  the  following  facts  are  given  :  — 
(j  per  cent,  of  slaked  lime  is  used  in  tiie  manufacture. 
Crushing  test  per  square  foot         ...         ...     218  tons. 

Absorption  of  moisture  by  weight.  ...  ...     7  per  cent. 

Cost  of  making  bricks  per  thousand  ...      17  shillings. 

Total  cost  of  plant  and  buildings   ...  ...     £3, 025. 

The  bricks  have  been  used  in  building  manholes  on  sewers,  st^ible  premises, 
and  extensions  of  the  electricity  station,  but  their  general  use  in  external 
work  is  not  recommended. 

The  author  has  endeavoured  to  show  that,  as  in  most  questions  affecting 
municipal  work,  local  conditions  are  the  ])redominating  factor;  but  prob- 
ablv  in  every  ca.se  where  town  refuse   is  burnt  in  a  destructor  there  is 
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ample  scojie  for  development  in  utilizing  the  residuals  Ijeyond  what  has 
already  been  accomplished.  It  is  suggested,  however,  that  this  alone  is  not 
a  sufficient  deterrent  to  the  installation  of  a  destructor,  as  the  outstanding 
feature  of  its  use  is  the  effectual  destruction  of  matter  which  may  be 
injurious  to  the  public  health,  and  as  this  may  be  accomplished  in  most 
cases  at  a  total  annual  cost  of  not  moi-e  than  one  penny  in  the  £,  it  is  a 
justifiable  expenditure. 

[77((.s  Discussion  applies  also  to  the  paper  bii  Mi;.  H.  P.  BdUi.xoiS, 
page  63/^..'] 

Mr.  a.  E.  Xkhols  (Folkestone)  did  not  agree  as  to  the  non-suitability 
of  refuse  clinker  for  tar  macadam.  He  had,  three  and  a  half  years  ago,  put 
down  a  boys'  school  playground,  having  an  area  approximately  of  500  square 
yards,  in  tar  macadam  composed  entirely  of  refuse  clinker.  The  playground 
had  been  used  to  a  very  great  extent,  and  the  surface  v^as  at  this  moment  in 
a  very  good  state,  the  clinker  never  wearing  slippery,  but  always  permitting  a 
good  foothold  and  practically  no  dust  being  found. 

He  was  surprised  at  the  high  figure  quoted  by  Mr.  Steele  as  the  cost  of 
making  concrete  flags,  and  considered  tliat  that  figure  ought  to  be  considerably 
reduced,  his  experience  being  that  flags  could  be  made  at  a  much  lower  price 
and  still  be  of  the  very  best  manufacture. 

Mb.  H.  a.  Garrett  (Torquay)  said  that  it  had  been  generally  conceded  that 
the  primary  object  of  a  destructor  was  the  disposal  of  town  refuse  at  the  cheapest 
possible  cost,  utilising  as  far  as  possible  the  products  of  combustion  at  a  reason- 
able cost.  He  agreed  with  'Sh:  Boulnois  that  the  utilisation  of  clinker  for  road- 
making  was  not  suitable,  but  clinker  laid  as  a  foundation  for  public  walks  in 
pleasure  grounds,  topped  up  \\-ith  fine  ash  from  the  ash-pan  of  a  destructor,  well 
rolled  and  consolidated,  then  tar  painted  and  dusted  with  fine  sand,  made  a 
most  useful  path.     The  flue  dust  was  used  in  his  district  for  drilling-in  turnips. 

The  calorific  value  of  refuse  varied  in  every  town.  At  Torquay,  where  coal 
was  26s.  to  28s.  a  ton,  there  was  no  waste,  the  calorific  value  of  the  waste  was 
very  low  as  compared  with  that  in  the  ^lidlands,  so  that  the  same  results  could 
not  be  obtained  ;  but  he  had  various  appliances  at  \\ork,  and  had  a  small  elec- 
trical installation  for  lighting  the  works,  and  a  few  street  lamps  in  the  vicinity 
of  the  destructor.  He  had  also  laid  footpaths  by  adding  a  little  lime  to  the 
ground  clinker,  and  then  adding  a  small  proportion  of  cement  thoroughly  mixed 
and  laid  and  rolled.     That  had  made  an  excellent  path  for  secondary  roads. 

Mr.  C.  H.  Cooper,  Mr.  E.  G.  Mawbet,  and  iMu.  A.  E.  Collins  also  took 
part  in  the  discussion. 
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PLANTING     STREET     TREES. 

By     ^'.      W.      PETTIGi^KTv-^, 

Snjieriiitendt'jit,  I'aih  Departtueiit,    Cai-iliff. 


The  Vai.i  k  of  Sireet  Tkees. 

THE  ]iivseiK-e  of  trees  in  the  thorouglifaivs  of  towns  and  cities  mlils  no 
less  to  tiie  comfort  of  the  inliabitants,  bv  prodncing  a  certain 
amount  of  shade  in  the  summer  and  jH'otection  during  the  winter,  than  to 
the  adornment  of  the  streets.  Tn  addition,  tliey  become,  on  account  of 
the  peculiarities  of  their  plant  economy,  one  of  the  purifying  agencies  of 
our  cities  during  at  least  the  summer  months  of  the  year.  Under  these 
various  circumstances,  tree  planting  in  public  streets  is  recognised  as  one  of 
the  duties  incumbent  upon  all  local  authorities  claiming  to  be  up  to  date. 

In  the  laying  out  of  the  ideal  cities  of  the  future,  ample  and  proper 
provision  will  no  doubt  be  made  for  the  judicious  use  of  trees  in  their 
streets,  as  well  as  in  the  roads  leading  to  and  from  them.  Unfortunately, 
from  the  haphazard  manner  in  which  streets  have  in  the  past  been  laid 
out  in  the  majority  of  towns,  there  is  hardly  enough  ])ro\-ision  made  for 
ordinary  vehicular  trattic,  let  alone  for  the  planting  of  trees  in  the  foot- 
ways, and  as  a  natural  consequence  trees  do  not  take  the  place  they  ought 
in  town  ornamentation.  When  it  comes  to  a  question  of  lesthetics  (which, 
after  all  is  the  most  apparent  point  in  favor  of  street  trees)  against  public 
safety  or  even  convenience,  there  can  be  no  two  opinions  as  to  which 
must  give  way ;  hence,  \vhere  streets  or  f()oti)aths  are  narrow,  trees  will 
not  be  iiianled. 

Xe(  Ess.vitY  Keuulatiuns. 

Most  local  autliorities  have  their  own  regulations  as  to  llie  ininimiiiu 
width  of  streets  anil  footpaths  in  which  trees  may  be  planted.  In  Cardiff 
no  street  in  the  residential  (puirters  less  than  4.")  ft.  wide  is  allowed  to  be 
]ilante<l  with  trees,  while  in  the  business  i)arts  the  footways  are  generally 
so  narrow  that,  even  where  the  streets  are  considerably  wider  than  45 
ft.,  it  has  never  been  thought  advisable  to  further  inqiede  foot-traHic  by 
]ilanting  trees.  \\'ithin  the  last  ten  or  twelve  years,  several  streets, 
originally  made  with  private  dwellings,  have  had  these  gradually  converted 
into  business  premises,  and  in  a  great  many  instances  the  street  trees  have 
had  to  be  removed  at  the  re(piest  of  the  tradesmen,  who  considered  that 
they  interfered  with  their  business.  Had  the  footways  between  their 
])remi8es  and  the  carriageways  been  two  oi-  three  times  «ider  tlian  they 
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were,  the  probability  is  tliat  tliey  would  have  regarded  such  trees  more  as 
an  advantage  than  otherwise. 

Even  in  the  residential  parts  of  a  town  it  is  not  advisable  to  plant  trees 
in  the  streets  where  there  are  no  front  gardens  between  the  pavement  and 
the  dwellings,  as  very  often  the  drawbacks  arising  from  their  presence 
under  these  conditions  are  much  greater  than  the  advantages. 

The  distance  at  which  to  plant  tree  fi-om  tree  in  public  streets  is  often 
a  matter  which  is  decided  by  the  individual  taste  of  those  officials 
responsible  for  carrying  out  this  work.  On  the  Continent  it  is,  I  under- 
stand, the  rule  to  have  them  planted  as  closely  together  as  possible,  but  in 
this  country,  where  the  heat  and  sunlight  are  not  so  intense  during  the 
summer  and  where  shade  is  not  such  a  desideratum,  there  is  not  the  same 
necessity  for  close  planting.  It  has  long  been  the  rule  in  Cardiff  to  plant 
the  larger  growing  kinds  of  trees  at  60  ft.  apart  and  the  fastigiate  forms 
at  half  that  distance.  When  planted  at  these  distances  apart  they  should 
not  be  placed  directly  apposite  each  other  on  either  side  of  the  street,  but 
alternated,  as  in  this  way  the  distance  from  tree  to  tree  does  not  appear  to 
be  so  great  as  it  really  is.  Owing  to  the  presence  of  gas  and  water  pipes, 
and  other  impediments,  it  is  impossible  to  keep  the  distance  exactly 
uniform,  but  these  distances  are  approximate. 

Choice  of  Tkees  Suitable  fou  Stueet  Planting. 

Judging  from  the  paucity  of  species  used  in  a  great  number  of  towns, 
thei-e  would  appear  to  be  but  few  kinds  of  trees  suitable  for  street 
planting.  This,  however,  is  fortunately  not  the  case,  as  there  is  in  reality 
a  great  number  of  different  species  and  varieties  of  trees  most  suitable  for 
planting  in  towns,  especially  in  the  southern  counties. 

As  a  rule  only  deciduous  trees  are  utilized,  as  they  are  better  adapted 
for  town  work,  on  account  of  the  yearh'  shedding  of  their  leaves,  than 
evergreens  usually  are.  In  towns  wdiere  smoke  is  not  one  of  the  important 
factors  to  be  taken  into  consideration  there  are  a  number  of  Conifers 
which  would  be  found  to  be  exceedingly  useful  for  street  planting  where 
plenty  of  room  could  be  given  to  them.  In  the  Gardeia  Cities  recently 
laid  out  I  understand  these  play  a  -Nery  important  part  in  beautifying  the 
streets  and  roads.  On  the  other  hand,  as  showing  the  pernicious  effects 
of  smoke  upon  this  class  of  tree,  it  may  be  as  well  to  point  out  that  it  is 
almost  impossible  to  find  a  single  specimen  of  any  age  growing  in  London. 
Where  Pines  and  Cedars  once  flourished,  in  the  vicinity  of  Chelsea,  no 
trace  of  them  is  to  be  found  to-day.  I  mention  this  to  show  that  where 
other  conditions  may  be  favourable  to  Conifers  it  is  useless  attempting  to 
grow  them  where  smoke  has  to  be  contended  against. 

* 


640  Planting  Street  Trees. 

While  the  question  of  soil  and  locality  must  always  necessarily  have  a 
very  considerable  bearing  upon  the  number  of  species  from  which  a 
selection  can  be  made,  the  greatest  determining  factor  is  probably  the 
kind  of  youthful  inhabitant  which  has  to  be  reckoned  with.  There  are 
a  great  many  kinds  of  trees  which,  in  addition  to  bearing  good  foliage, 
produce  an  abundance  of  beautiful  flowers,  and  afterwards  ccjually  showy 
fruit.  If  these  were  only  allowed  to  grow  and  develop  without  being 
wilfully  damaged  by  youths  and  children,  they  would  not  only  beautify 
our  streets,  but  also  add  greatly  to  their  interest.  A  great  number  of 
species  of  Thorns,  Pyrus,  and  I'runus,  as  well  as  the  flowering  Ash, 
Horse  Chestnut  (white  and  scarlet),  Catalpha,  Laburnum,  etc.,  come 
under  this  category,  all  of  which  would  do  well  if  jilanted  in  tlie  suburban 
parts  of  towns. 

Alas !  notwithstanding  our  much  vaunted  educational  systems,  the 
great  majority  of  our  town  youth  are  api)arently  lacking  in  the  funda- 
mental principle  of  all  true  education,  reverence,  and  thereby  fail  to 
appreciate  the  efforts  of  city  fathers  in  trying  to  beautify  the  streets  with 
the  rarer  trees.  In  this  country  young  people  seem  to  regard  flowers 
and  fruits,  when  growing  in  public  places,  as  something  to  plunder,  or  as 
so  many  targets  to  be  thrown  at ! 

Besides  flowering  trees  there  are  a  number  of  different  species,  such  as 
the  Liquidambar,  Copper  Beech,  Prunus  Pissardi,  and  several  forms  of 
Acer,  which,  bearing  red  or  variegated  foliage,  produce  striking  colour 
effects.  If  such  flowering  and  coloured-foliage  trees  are  not  likely  to  be 
<iamaged  by  children,  then  the  extra  cost  will  be  amply  repaid  by  the 
pleasing  effects  they  ultimately  produce. 

liESTltlCTINO    THE    GROWTH    OF    TrKKS. 

In  planting  trees  in  public  streets,  it  must  always  be  borne  in  mind 
that  the  conditions  under  which  they  are  to  be  grown  are  perfectly  un- 
natural, and  that  their  treatment  must  be  in  keeping  with  their  artificial 
surroundings.  Instead  of  permitting  them  to  develop  into  timber  or 
spread  out  their  branches  as  far  as  they  can,  it  is  the  object  of  those  who 
have  care  of  them  to  restrict  their  growth  and  expansion,  and  so  keep 
them  within  bounds.  To  carry  out  this  (entailing  an  annual  pruning) 
adds  considerably  to  the  upkeep  of  street  trees,  hence  it  is  a  wise  economy 
to  use  fastigiate  forms  wiicrever  they  are  suitable. 

A  Fkw  Pkactic'ai,  Details. 
Tliere  are  some  matters  connected  with  this  subject  (apparently  trivial 
in  tliemselves)  about  which  1  feel  it  necessary  to  make  a  few  brief  remarks. 
Trees  bearing  stunteil   growths  (unless  plantt^'d  with  a  direct  object) 
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should  never  be  used,  for  the  conditious  under  which  tliey  must  necessarily 
be  grown  in  streets  is  not  conducive  to  their  growing  out  of  any  such 
defects.  Free  growing,  clean,  healthy  trees  are  the  best  to  plant  under  all 
circumstances,  but  more  especially  is  this  so  in  the  case  of  street  planting. 

Again,  trees  for  this  work  should  be  planted  as  early  as  possible  after 
the  fall  of  the  leaf,  so  that  the  soil  immediately  around  their  roots  may 
be  enabled  to  get  the  full  benefit  of  the  winter  rains.  When  the  soil  on 
the  site  where  a  tree  is  about  to  be  planted  is  not  good,  it  is  in  the  long 
run  the  best  economy  to  clear  it  out  and  put  in  fresh  loam.  Whenever 
and  wherever  possible  iron  gi-atings  should  be  used  for  covering  over  the 
soil  above  the  roots  in  preference  to  paving  stones  or  even  gravel.  The 
use  of  gratings  enables  moisture  and  air  to  reach  the  young  roots,  without 
which  it  is  impossible  for  trees  to  flourish. 

We  never  find  it  wise  to  plant  any  tree  under  10  ft.  in  height,  nor 
with  less  than  6  ft.  of  a  clear  stem. 

In  addition  to  providing  newly  planted  trees  with  adequate  support,  it 
is  invariably  necessary  to  protect  the  stems  from  damage.  It  is  the  pro- 
vision of  this  protection,  together  with  the  iron  gratings  just  alluded  to, 
which  makes  tree  planting  expensive. 

In  quiet  county  towns  trees  are  sometimes  sufficiently  pi'otected  by 
means  of  three  stout  stakes  placed  at  equal  distances  around  and  at  about 
18  in.  from  the  base  of  the  stem.  These  are  joined  together  at  about 
5  ft.  li  in.  from  the  ground,  and  the  point  of  attachment  used  as  the 
support  to  which  the  tree  stem  is  securely  fastened.  Such  a  cheap  form 
of  protection  cannot  be  used  in  many  towns,  hence  the  necessity  for  pro- 
viding iron  tree-guards,  which  cost  from  15s.  to  35s.  apiece. 

The  last  point  in  connection  with  this  practical  phase  of  the  question 
which  I  wish  to  allude  to  is  the  necessity  of  never  allowing  a  permanent 
branch  to  develop  from  the  tree  until  there  is  at  least  a  clear  stem  of 
12  ft.  If  branches  are  allowed  to  grow  out  lower  down  the  stem  than 
tliis  they  are  sure  tu  interfere  with  oi'dinary  vehicular  traffic. 

List  of  Suitable  Tkees. 

Tiie  following  is  a  short  list  of,  and  a  brief  connnentary  upon,  some  of 
the  trees  generally  used  for  street  planting. 

The  Oriental  Plane  is  without  doubt  the  idea!  town  tree,  as  it  is  for 
many  reasons  better  able  to  withstand  the  hard  usage  which  trees 
i^rowing  in  populous  districts  have  invariably  to  put  up  with.  It  bears 
large  glossy  leaves,  from  which  the  dust  and  soot  are  washed  off  after  everv 
shower  of  rain,  and  it  thus  retains  its  freshness  for  a  good  period  of  the 
year.     It  sheds  its  bark  every  few  years,  and  so  gets  rid  of  its  soot-clogged 
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outer  coat,  for  wliicli  it  is  all  the  healthier.     The  Plane  boars  any  amount 
of  pruning,  a  fact  which  stands  it  in  good  stead  as  a  street  tree. 

While  the  typical  English  Elm  is  not  suitable  for  planting  in  towns, 
owing  to  its  being  a  shallow  rooter,  and  its  large  In-anches  being  liable  to 
snap  off  at  their  base  without  the  slightest  warning,  even  on  a  fine  day, 
yet  there  are  two  or  three  varieties  of  it^  and  a  nearly  allied  species  (the 
Wych  Elm)  which  are  very  well  adapted  for  street  work.  These  are  the 
Cornish  Elm,  the  Cork  Elm,  and  the  fastigiate  Wych.  These  trees  do 
well  in  the  vicinity  of  the  sea,  as  may  be  noticed  in  this  neighbourhood. 

Where  the  soil  is  of  a  hea\y,  clave}-  nature,  few  trees  do  better  than 
Poplars.  A  number  of  different  species  are  inclined  to  make  very  strong 
growth,  but  as  they  stand  pruning  remarkably  well  this  does  not  jireclude 
their  use  in  towns.  The  fastigiate  forms,  however,  are  the  best  where 
they  can  be  used,  as  they  do  not  require  ]iruning.  The  two  most  useful 
species  are  Popiibis  nigra  rav.  fastipaia,  the  Ijomliardy,  and  P.  alba  Bolleana. 
These  are  well  adapted  for  growing  in  a  long,  straight  road,  at  the  end  of 
which  there  is  a  pile  of  fine  buildings  or  other  imposing  background. 

The  Turkey  Oak  and  the  Scarlet  Oak  are  suitable  subjects  for  wide 
streets  where  they  can  get  plenty  of  freedom.  One  i)oint  in  favour  of 
the  latter  species  is  the  fact  that  in  the  coldei",  drier  districts  of  this 
country  its  leaves  take  on  a  beautiful  scarlet  colour  in  the  late  autumn, 
which  makes  it  a  very  beautiful  object  to  look  upon. 

Among  the  Sycamores  (Acers)  there  are  a  great  variety  of  most  useful 
trees  admirably  suited  for  street  planting.  Some  of  these  have  yellow, 
some  variegated,  and  others  copper  and  red  foliage,  and  all  are  easy  to 
grow.  One  word  of  warning  regarding  the  pruning  of  these  is  needed. 
As  the  sap  rises  so  early  in  the  year  in  this  genus,  it  is  well,  when  they 
require  any  pruning,  to  put  this  work  in  hand  immediately  after  the  leaves 
have  fallen ;  otherwise,  if  left  later,  the  cut  stems  bleed  very  profusely. 

The  Ailanthus  (the  Tree  of  Heaven)  is  a  very  ornamental  tree,  which 
ni  suitable  quarters  attains  a  fairly  good  height.  It  bears  very  large 
leaves  of  the  Ash  type,  and  is  well  worth  growing  as  a  street  tree. 

The  Birch  we  find  useful  in  streets  where  we  do  not  want  very  robust 
growing  trees.  Its  drooping  habit,  together  with  its  silver  bark,  give  it  a 
jjicturesque  appearance,  either  during  the  time  it  is  in  leaf,  or  when 
denuded  of  foliage  in  the  winter. 

The  Mop-headed   Acacia    is  one   of    the  best   species  for  growing  in 
])laces  where  only  trees  of  the  most  restricted  growth  can  be  tolerated. 
\_For  JJiacusaion  on  this  Paper  gee  page  (J40.J 
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Hy    C.     OUAIVIBEIIS    SiVIITIi, 
Engineer  and  Surceyor  to  tlie  Sutton  (Surrey)   Urban  District   Council. 

fjIKMIiER.) 


THIS  subject  has  not  received  the  attention  of  local  authorities  whicli  it 
deserves.  Persons  who  have  travelled  on  the  continent  and  who 
know  some  of  our  own  towns  on  the  south  coast  cannot  fail  to  have 
been  impressed  with  the  attractiveness  which  trees  add  to  thoroughfares 
and  to  the  buildings  which  abut  upon  them.  The  hard  ugly  lines 
and  the  equally  untesthetic  colours  which  are  usually  prominent  in  the 
domestic  architecture  of  the  present  age  are  softened  and  their  asperities 
reduced  by  the  cloak  which  is  afforded  by  the  green  foliage  of  the  trees 
which  the  authorities  of  those  towns  in  their  wisdom  have  established. 
Under  the  glaring  heat  and  the  dazzling  rays  of  the  mid-summer  sun, 
such  trees  give  a  welcome  protection  and  relief  to  the  eyes  and  the 
body  of  the  pedestrian.  To  the  merchant  and  to  the  toiler  who  are 
compelled  to  work  in  factories,  warehouses  and  shops  in  districts  where 
bricks  and  mortar  are  supreme  and  green  foliage  is  absent,  the  relief  and 
rest  afforded  by  trees  in  thoroughfares  where  he  resides  are  appreciated 
to  an  extent  which  is  not  generally  understood  by  local  authorities. 
Indirectlj^,  ti'ee-planted  streets  serve  to  add  to  the  rateable  value,  in  the 
same  manner  as  the  presence  of  matured  trees  around  a  residence  add 
to  its  rental  value.  It  is  therefore  a  matter  for  the  consideration  of  local 
authorities  whether  prudent  expenditure  on  the  planting  of  trees  in  public 
streets  is  not  profitable  for  the  towns  which  thej"  administer. 

Until  the  passing  of  the  Public  Health  Acts  Amendment  Act,  1890, 
it  was  doubtful  whether  local  authorities  could  lawfully  plant  trees  in 
public  roads.  But  by  the  provisions  of  section  43  of  that  Act  it  is 
enacted  that  "  an  urban  authority  may  if  they  see  fit  cause  trees  to  be 
planted  in  any  highways  repairable  at  large  and  may  erect  guards  or 
fences  for  the  protection  of  the  same." 

The  power  is  restricted  to  urban  authorities  only,  and  rural  authorities 
can  only  legalise  the  planting  of  trees  in  highways  by  obtaining  urban 
powers  under  section   5  of  the  Act  of  1890.     It  should  be  observed  as 
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evidence  of  the  inability  of  local  authorities  to  plant  trees  in  highways 
prior  to  the  adoption  of  the  Act  of  1890  that  the  Lewes  Corporation 
were  convicted  on  indictment,  at  the  Sussex  Assizes  in  188l>,  of  causing  a 
nuisance  to  the  higliway  by  the  planting  of  trees  thereon. 

There  is  a  tradition  amongst  highway  siu'veyors,  from  the  time  of 
of  McAdam,  that  trees  should  not  be  allowed  to  grow  adjacent  to  high- 
ways, as  it  is  alleged  they  exclude  sun  and  air,  and  tend  to  keep  the 
surface  damp.  In  some  rural  districts  this  tradition  is  still  acted  upon, 
and  some  surveyors  use  all  the  powers  they  possess  to  secure  the  removal 
of  timber  trees.  It  is,  however,  a  mistaken  jjolicy,  and  one  which  is  not 
consistent  with  the  position  taken  up  by  surveyors  generally,  that  roads 
cannot  be  kept  sufficiently  moist  owing  to  the  action  of  fast-moving  motor 
traffic.  On  the  one  hand,  therefore,  trees  which  by  their  shade  assist  in 
maintaining  roads  moist  are  objected  to,  whilst  a  loud  outcry  is  at  the  same 
time  raised  against  the  dust  which  is  created  by  motors  owing  to  the 
dryness  of  the  road  surface,  and  all  kinds  of  specifics  are  called  for  to 
combat  the  nuisance. 

Another  objection  sometimes  raised  is  that  fallen  leaves  constitute  a 
nuisance,  and  increase  the  cost  of  road  scavenging  in  urban  districts.  It 
may  be  granted  that  a  slight  additional  cost  is  incurred  in  removing  leaves 
during  the  autumn,  but  this  is  too  infinitesimal  to  be  serious,  while  the  ad- 
vantages accruing  from  the  presence  of  trees  greatly  outweigh  this  objection. 

These  are  the  principal  objections  which  can  be  raised  against  tree 
planting  in  public  streets,  and  when  once  overcome  no  autliorities  ever 
desire  to  see  the  practice  abolished. 

During  the  last  ten  years,  owing  to  the  clear-sightedness  of  the  local 
authority  with  which  he  is  associated,  the  author  has  supervised  the 
planting  of  some  7,000  trees  in  roads,  and  as  a  consequence  it  is  probable 
that  no  town  in  the  kingdom  of  similar  size  has  so  many  boulevards  or  is 
so  embowered  with  foliage,  making  it  an  especially  attractive  residential 
suburb  highly  appreciated  by  the  city  merchant  who  enjoys  the  relief  and 
the  change  from  the  bricks  and  mortar  of  the  metropolis. 

It  has  been  found  by  experience  that  the  best  ]iractice  is  to  plant  the 
trees  30  feet  apart  and  to  ]ilace  them  within  about  !•  inches  from  the  back 
of  the  kerb.  Excavations  are  made  in  the  path  2  feet  wide,  'A  feet  long, 
and  2  to  3  feet  in  depth,  and  into  this  is  placed  up  to  within  9  inches  of  the 
surface,  carefully  selected  mould  with  the  addition  of  a  little  stable 
manure.  The  tree,  which  should  have  roots  with  plenty  of  fihrils  to 
ensure  successful  growth,  is  planted  in  the  centre  of  this  and  the  soil  is 
well  rammed  around  it. 
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The  use  of  iron  ifuards  to  surround  the  trees  is,  the  author  considers, 
objectionable,  and  the  cost  is  also  prohibitive.  All  that  he  has  found 
necessary  is  to  provide  a  support  for  the  young-  tree  against  winds  by 
means  of  a  stout  larch  pole  (known  as  a  ricker  pole)  about  14  feet  in 
lenii'th,  which  is  driven  well  into  the  ground,  and  the  tree  is  secured  to 
this  by  means  of  wire  wound  round  it,  with  a  strip  of  tarred  felting  to 
prevent  the  wire  cutting  into  the  bark.  These  ricker  poles  are  stripped  of 
their  bark  for  2  feet  from  the  bottom,  pointed,  charred  over  a  fire,  and  then 
dipped  in  boiling  tar  to  protect  the  portion  in  the  ground  from  decay. 

In  order  to  preserve  the  young  trees  from  injury  by  youths  lacerating 
or  stripping  the  bark  with  knives,  and  also  to  protect  them  against  horses 
gnawing  the  bark,  the  author  uses  galvanised  wire  netting  of  1  inch 
mesh  which  he  winds  twice  round  the  tree  and  the  pole  attached  to  it  to 
a  height  of  6  feet,  the  ends  being  secured  by  wire ;  and  this  has  been 
found  to  answer  most  successfully. 

Time  for  Planting. — The  best  time  for  planting  is  between  the  end  of 
October  and  the  beginning  of  March. 

Selection  of  Trees. — Care  requires  to  be  exercised  in  the  selection  of 
trees  so  as  to  suit  the  soil  in  which  they  are  to  be  planted.  The  author's 
district  comprises  chalk  soil  over  one  half  and  clay  over  the  remainder. 
Trees,  however,  such  as  planes,  which  thrive  luxuriously  on  clay  cannot 
be  made  to  grow  on  chalk,  and  limes,  which  are  very  successful  on 
ciialk,  will  not  thrive  on  clay.  He  has  found  limes,  horse  chestnuts,  beech, 
sycamore,  Norwegian  maple,  and  Camperdown  elm,  answer  on  chalk 
soils,  whilst  on  clay  soils  the  plane,  sycamore,  horse  chestnut,  maple,  and 
Camperdown  elm  have  been  extensively  planted.  Care  is,  however,  taken 
to  plant  different  varieties  alternately  and  not  to  have  one  variety  running 
along  any  street. 

In  specifying  for  the  supply  of  trees  the  author  requii-es  that  the 
circumference  of  the  stem  at  the  ground  level  shall  not  be  less  than  7  in. 
and  that  the  lowest  branch  must  be  at  least  7  ft.  from  the  ground  level, 
whilst  the  roots  must  show  healthy  fibrils  as  distinguished  from  tap-roots. 
As  the  tree  grows  the  lower  branches  are  lopped  until  the  lowest  branch  is 
not  less  than  10  ft.  from  the  ground. 

Cost  of  Planting. — This  is  as  follows,  viz. :  — Ricker  poles,  13;  tree, 
b/- ;  wire,  1/-  ;  soil,  manure,  labour,  and  cartage,  3/(5.     Total,  8/9  per  tree. 

In  order  to  encourage  the  planting  of  newly  develojied  streets,  my 
Council  some  years  ago  inaugurated  the  system  of  planting  such  streets 
immediately  prior  to  their  being  made  u])  under  the  Private  Street  Works 
Act,  1892,  providing  the  owners  contributed  at  the  rate  of  2d.  per  foot 
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frontage  of  tlieir  premises,  the  balance  of  the  cost  being  borne  by  the 
Council.  This  method  has  been  mucli  appreciated,  and  owners  willingly 
pay  this  sum  to  secure  the  carrying  out  of  the  work,  recognising  the 
influence  of  tree-planted  streets  on  the  letting  value  of  their  houses, 
whilst  each  year  the  Council  continue  to  plant  at  the  cost  of  the  rates  in 
streets  adopted  as  highways  and  which  have  a  width  of  not  less  than 
3ti  feet,  such  a  number  as  will  ensure  that  in  a  ver}"  few  years  the 
whole  of  the  streets,  which  are  not  already  bordered  by  overhanging  trees 
from  private  gardens,  are  planted  with  trees. 

From  the  hygienic  point  of  view  much  could  be  said  in  support  of 
the  practice  of  tree  planting  in  towns,  and  as  to  the  purification  of  the 
atmosphere  by  the  absorption  of  carbon  dioxide  and  the  liberation  of  oxygen 
by  the  leaves  of  tlie  trees.  Sufficient  has  I  trust  been  shewn  to  indicate 
to  local  authorities  the  importance  of  the  subject  of  tree  planting  in  public 
roads  so  as  to  enhance  the  amenities  of  town  life,  and  to  render  towns 
attractive  and  more  healthv. 


[This  Viscussion  ajipUei'  also  to  the  Paper  by  ^^l;.  W.  W.  Pettiouew, 
page  OJSJ] 

Mu.  J.  S.  Brodik  (Blackpool)  stated  that  he  Lad  experienced  the  greatest 
difficulty  at  Blackpo<.)I  in  getting  trees  to  grow  satisfactorily  in  the  streets, 
and  if  Mr.  Pettigrew  could  give  some  liints  as  to  how  this  difficulty  could  be 
overcome  on  the  exposed  foresliore  and  other  parts  of  Blackpool,  he  would  be 
glad.  He  had  fought  this  question  of  tree  planting  by  the  sea  for  many  years 
now  with  varying  success,  but  he  thought  his  prospects  now  were  better  owing 
to  the  lielp  which  he  obtained  from  an  exceptionally  able  practical  gardener.  He 
had  found  that  sycamores  and  Scotch  elms  were  the  most  successful  trees  in 
exposed  positions. 

Mk.  II.  A.  GAitmrrr  (Torquay)  quoted  his  experience  at  Torquay,  where  the 
foliage  was  most  profuse,  and  the  greatest  difficulty  he  had  ex]><Tienced  was  the 
keeping  of  the  trees  witiiin  bounds.  He  was  sorry  Mr.  Pettigrew  had  omitted 
the  lime.  The  lime  at  midsummer  was  a  uiost  beautiful  tree,  and  the  lovely 
aroma  on  a  June  morning  fiiim  tiie  lime  avenues  at  Torquay  was  the  pride  of  the 
town. 

He  recoMunended  lime  and  plane  planted  alternately ;  these  trees,  although 
late  coming  into  leaf,  held  on  their  foliage  until  late  autumn.  The  chestnut 
was  not  recommended,  as  it  came  into  leaf  very  early  and  was  liable  to  be 
frostbitten  by  late  frost,  and  so  have  its  beauty  destroyed  for  the  rest  of  the 
summer. 
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Mh.  E.  G-.  Mawbey  (Leicester)  said  thev  had  recently  experieoced  difficulty 
in  some  of  the  streets  of  Leicester  by  reason  of  the  rapid  growth  of  black  Italian 
poplars.  In  the  case  of  one  very  long  road,  ^liere  black  Italian  poplars  were 
planted  some  twenty-five  years  ago,  they  gre«'  to  such  an  enormous  size,  not- 
withstanding frequent  pruning,  that  the  residents  complained  very  much  of  the 
obstruction  of  light  and  air  and  of  the  damp  arising  from  them.  There  appeared 
to  be  only  two  remedies  :  either  to  remove  the  whole  of  those  trees  and  plant 
new  ones,  or  to  pollard  them.  He  adopted  the  latter  course.  Owing  to  the 
appearance  of  that  long  street  of  tree  stumps  great  complaints  were  received  at 
first ;  but  to-day,  as  he  noticed  from  personal  inspection,  on  each  stump  had 
grown  a  beautiful  top  and  the  street  was  quite  a  picture.  He  did  not,  however, 
think  that  these  trees  ^ere  suitable  for  town  streets,  generally  speaking,  except- 
ing perhaps  for  very  wide  thoroughfares  with  wide  footways,  and  where  the 
houses  were  well  set  back. 

Aldebmax  S.  Patey  (Leicester)  dissented  from  the  inclusion  of  the  chestnut 
as  a  suitable  tree  for  street  planting:  firstly,  because  the  tree  in  question  was  a 
fruit-bearing  tree,  and  consequently  youths  indulged  in  tliro«  ing  stones  to  the 
annoyance  of  the  residents ;  secondly,  because  the  tree  was  of  such  full  growth 
and  close  foliage  that  light  and  air  were  obstructed,  to  the  loss  and  annoyance  of 
the  residents.  Mr.  Pettigrew  mentioned  the  Catalpha  tree  as  a  suitable  tree  for 
planting.  That  tree  was  very  little  known  in  England,  but  was  most  beautiful, 
bearing  flowers,  and  it  was  altogether  very  ornamental.  He  doubted  that  this 
tree  was  of  too  delicate  a  nature  for  ordinary  planting,  but  given  a  suitable 
situation  it  would  make  a  most  beautiful  avenue  :  though  it  would  be  unsuitable 
for  any  but  suburban  areas. 

Me.  W.  "W.  Pettigrew  (Cardift),  in  replying,  said  that  although  he  mentioned 
certain  trees  as  useful  for  street  work,  it  did  not  naturally  follow  that  they  were 
suitable  for  every  kind  of  street.  The  question  of  suitability  had  to  be  decided 
upon  a  variety  of  grounds,  and  could  only  be  done  by  one  on  the  spot. 

He  did  not  think  it  practicable  to  root-prune  street  trees.  He  feared  the 
only  way  of  getting  over  the  difficulty  mentioned  was  to  plant  fastigiate  forms, 
the  branches  of  which  did  not  spread.  It  was  possible  to  get  mop-headed  acacias 
with  stems  12  ft.  high  by  ordering  them  a  season  or  two  in  advance  from 
nurserymen,  who  would  have  them  specially  grafted. 

In  reply  to  Mr.  Brodie,  of  Blackpool,  he  stated  that  the  best  trees,  so  far  as 
he  knew,  for  seaside  towns  were  the  elm,  sycamore,  and  beech. 

Mr.  a.  E.  Collins,  Mr.  Hirst,  Mr.  C.  H.  Cooi'eu,  and  Mr.  C.  Bkowxridge 
also  took  part  in  the  discussion. 
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THE     MERTHYR     SEWAGE     FARMS. 

By     X.     FLETCHER     HARVEY,     AT.Iiist.C.E., 

Borouali  Engineer,    County  Boromjh  of  Mevtlnjr  Tydfil. 
(member.) 


MEKTHYK  has  the  distinction  of  having  at  a  comparatively  early 
period  grappled  with  the  problems  of  water  supjily  and  sewage 
disposal,  for  half  a  century  has  passed  since  the  waterworks  were  com- 
menced, preparatory  to  the  sewering  of  the  district. 

The  Merthyr  Local  Board  of  Health  was  constituted  in  1850,  the 
first  chaii'nian  being  Sir  Josiah  John  Guest,  Bart.,  the  sole  owner  of  the 
famous  Dowlais  Iron  Works,  at  that  time  the  largest  works  of  the  kind  in 
the  world. 

On  the  margin  of  these  works,  planted  in  the  lap  of  a  steep  valley 
near  Merthyr,  had  grown  up  a  dense  population  of  toilers,  living  in 
dwellings  crowded  together  at  the  rate  of  50  houses  to  the  acre ;  whilst 
all  around  this  closely  built  place  of  narrow  thoroughfares  there  was  land 
unlimited,  of  sloping  fields  and  hillside,  an  ideal  site  on  which  the  township 
of  Dowlais  might  have  been  built,  a  little  away  from  the  din  and  dirt  of 
the  ironworks.  Very  much  the  same  may  be  said  with  regard  to  the  older 
dwellings  of  the  workmen  at  the  neighbouring  works  of  Cyfarthfa. 

In  1854  Dr.  William  Kay  presented  an  exhaustive  report  to  the  Local 
Board,  in  which  he  passes  under  review  the  local  conditions  in  this  hive  of 
the  Welsh  coal  and  iron  industries,  where,  the  general  average  age  at 
death  of  the  40,000  people  was  17^  years,  the  only  worse  average  in  the 
Kingdom  being  17  years  in  Liverpool.  He  attributes  the  unhealthiness 
of  Merthyr  to  "vicious  construction  of  liouses,  inadequate  supjily  of  water, 
absence  of  drainage,  and  defective  ventilation  of  houses."  With  respect 
to  the  water  supply,  he  says,  '•  No  town,  ])n)bably,  suffers  more  from  the 
privation  of  water  than  Merthyr,  though  no  town  is  more  favourably 
situated  for  obtaining  it  in  ample  abundance."  Water  from  a  spring  was 
taken  I'ound  by  cart  and  sold  at  Dowlais  at  a  halfpenny  a  jug,  but  gener- 
ally it  was  obtained  from  springs  and  spouts,  many  of  which  failed  or 
yielded  a  very  scanty  supjjly  in  dry  weather. 
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The  works  of  water  supply  were  first  taken  in  hand,  and  it  is  curious 
to  note  that  in  1849  a  reservoir  embankment  was  suggested  in  the  Taf 
Fechan  Valley  almost  at  the  site  selected  by  Mr.  Q.  F.  Deacon  and  the 
author,  on  the  plans  deposited  in  the  present  Session  of  Parliament.  By 
this  latest  scheme  a  lake  2^  miles  long,  holding  3,000  million  gallons  of 
water,  would  have  been  formed  at  a  remarkably  small  cost  in  relation  to 
the  quantity  of  water  rendered  available,  but  the  ratepayers  rejected  it. 

It  was  in  1858,  after  several  projected  schemes,  that  the  Merthyr 
Local  Board  obtained  an  Act  of  Parliament  for  the  construction  of  water- 
works, and  by  1862  the  supply  had  been  given  to  Merthyr  from  the  river 
Taf  Fechan  at  an  intake  six  miles  north  of  the  town.  In  1863  the 
impounding  reservoir,  with  a  capacity  of  350  million  gallons,  was  com- 
pleted. The  cost  was  only  £82,000,  including  41  miles  of  water-pipes 
from  14  inches  to  2  inches  diameter.  It  prepared  the  way  for  the  sewage 
disposal  works. 

In  an  appendix  to  the  annual  report  for  1870  of  Dr.  T.  F.  Dyke,  who 
was  Medical  Officer  from  1865  to  1900,  Mr.  Samuel  Harpur,  Engineer 
and  Surveyor  to  the  Authority,  writes :  "  From  the  first  constitution  of 
the  Merthyr  Local  Board  the  question  of  the  sewerage  of  the  district  was 
from  time  to  time  considered,  discussed,  and  postponed,  until,  in  the  year 
1864,  after  waterworks  had  been  constructed,  it  was  again  pressed  upon 
the  attention  of  the  Board,  and  they  desired  their  surveyor  to  prepare 
plans  for  the  sewerage  of  the  district."  Such  plans  were  presented  in 
October,  1864,  and  after  several  months'  consideration  were  ordered  to  be 
carried  out.  A  prominent  feature  was  provision  for  the  ultimate  disposal 
of  the  sewage  by  using  it  in  the  irrigation  of  land.  The  works  were  com- 
menced in  November,  1865,  and  com])leted  in  September,  1868.  The  cost 
was  £28,000. 

"  Pending  the  decision  of  the  Board  as  to  the  ultimate  disposal  of  the 
sewage,  it  was  turned,  by  temporary  outlets,  into  the  River  Taff,  below 
Troedyrhiw,  in  July,  1868." 

The  system  of  sewerage  adopted  was  the  combined  drainage  system, 
and  the  netwoi'k  of    sewers  chiefly  consists  of  earthenware  pipe  sewers. 

Very  shortly  after  the  temporary  outlets  had  been  made  into  the 
already  polluted  River  Taff,  complaints  arose,  which  resulted  in  an 
Injunction  by  the  Court  of  Chancery,  to  restrain  the  Merthyr  Local 
Board  from  continuing  to  pour  their  sewage  into  the  river,  and  from 
connecting  house  drains  with  the  sewers,  until  some  satisfactory  process 
for  the  purification  of  the  sewage  had  been  devised  and  put  in  operation. 
The  sewerage  works  were  therefore  suspended. 
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Again  quoting  from  tiie  late  Mr.  Samuel  Harpur :  ''  The  (juestion  of 
the  purification  of  the  sewage  was  thus  forced  upon  the  attention  of  the 
Board.  They  found  it  necessary  to  adopt  some  means  hy  which  the 
sewage  of  a  population  of  50,000  persons  should  be  cleansed  daily,  and 
hourly,  as  it  issued  from  the  sewers.  Various  schemes  were  under  con- 
sideration, but  none  of  them  seemed  to  meet  the  requirements  of  the  case, 
until  in  April,  1869  a  comprehensive  scheme  for  the  disposal  of  the 
sewage  by  using  it  in  the  irrigation  of  land,  was  prepared  by  their 
sur\-eyor  and  was  at  once  received  with  general  approval." 

The  scheme  consisted  in  acquiring  and  laving  out  for  irrigation  about 
90  acres  of  land  within  the  district  at  Troedyrhiw,  and  .300  acres  with- 
out the  district,  ten  miles  south  of  Merthyr,  and  in  May,  1869,  it  was 
ordered  that  the  suiTeys  be  proceeded  with  and  the  necessary  legal  steps 
taken.  In  April,  1870,  an  inquiry  into  the  merits  of  the  scheme  was 
held  at  Merthyr,  on  behalf  of  the  Home  Secretary,  who,  in  the  following 
month,  issued  a  Provisional  Order  for  the  purchase  of  the  necessary  lands, 
which  was,  after  strenuous  opposition  in  both  Houses,  confirmed  by 
Parliament. 

Meanwhile  the  Court  of  Chancery  suggested  that  some  means  should 
be  adopted  for  mitigating  the  nuisance,  by  straining  the  sewage  before 
discharging  it  into  the  river,  but  the  owners  of  the  land  at  the  most 
suitable  site  refused  to  sell,  and  the  local  authority  were  driven  to  the 
expedient  of  constructing  two  elongated  straining  tanks  under  the  parish 
road.  After  the  construction  of  these  tanks,  the  Court  of  Chancery 
directed  Mr.  Bailey  Denton  to  proceed  to  Merthyr.  As  the  result  of  his 
visit  and  examination  he  designed  and  recommended  the  formation  of 
natural  sewage  filtering  areas. 

In  those  days,  there  were  few  precedents  for  sewage  farming  on  a  large 
scale  as  proposed  by  the  Merthyr  Sanitary  Authority,  and  it  is  not 
surprising  that  much  time  passed  before  the  final  decision  was  arrived  at. 
Moreover,  opinions  expressed  by  the  Rivers  Pollution  Commissioners  were 
not  altogether  favourable  to  the  general  adoption  of  the  system. 

Trokdykiiiw  SEWA(iE  Faum. 
An  address  at  the  annual  meeting  of  the  South  AVales  Branch  of  the 
British  Medical  Association,  held  in  Merthyr  in  .July,  1872,  "On  the 
Downward  Intermittent  Filtration  of  sewage  as  it  is  now  in  practical 
operation  at  Troedyrhiw,"  by  Dr.  Dyke,  gives  a  dear  account  of  the  work 
done  and   the  I'esults  obtained.     The  author  tiiinks  the  following  ([uota- 
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tions  from  it  ^(irtli  recovdiiip :  "We  were  placed  iimler  the  professional 
care  of  Mr.  Bailey  Denton,  who,  after  due  consideration,  recommended 
that  the  new  remedy  suggested  by  Dr.  Edward  Frankland  should  be  tried 
at  Merthyr."  The  first  volume  of  the  report  of  the  Rivers  Pollution 
Commission  published  in  July,  1870,  gives  an  account  of  the  extensive 
and  interesting  series  of  experiments  made  by  Dr.  Edward  Frankland,  one 
of  the  Commissioners.  "  The  conclusions  arrived  at  may  be  thus 
summarised :  Sewage  traversing  a  porous  and  finely  divided  soil  undergoes 
a  process  to  some  extent  analogous  to  that  experienced  by  blood  in  passing 
through  tlie  lungs  in  the  act  of  breathing.  A  field  of  porous  soil  irrigated 
intermittently,  virtually  performs  an  act  of  respiration,  copying  on  an 
enormous  scale  the  lung-action  of  a  breathing  animal,  for  it  is  alternately 
receiving  and  expiring  air,  and  thus  dealing  as  an  oxidising  agent  with  the 
filthy  fluid  which  is  passing  through  it.  The  action  of  the  earth  as  a 
means  of  filtration  must  not  be  considered  as  merely  mechanical :  it  is 
chemical,  for  the  results  of  filtration  properly  conducted  are  the  oxidation, 
and  thereby  the  transformation,  of  the  offensive  organic  substances,  in 
solution  in  the  sewage,  into  fertilizing  matters,  which  remain  in  the  soil, 
and  into  cei'tain  harmless  inorganic  salts,  which  pass  off  in  the  efHuent 
water." 

Straininc!  Tanks. — The  pair  of  straining  tanks  referred  to  wei'e  each 
:?()()  feet  by  ;j  feet  by  5  feet  deep,  with  a  centre  longitudinal  drain,  and 
divided  into  three  bays  by  open  brickwork.  The  space  between  the  walls 
was  filled  with  broken  furnace  slag.  The  sludge  left  on  the  surface  of 
the  straining  slag  was  removed  and  taken  to  the  land,  each  tank  working 
four  or  five  days.  These  old  tanks  were  abandoned  in  189*5  because  of  the 
nuisance  of  clearing  the  sludge  close  to  the  highway.  The  sewer  was 
diverted,  and  a  pair  of  new  tanks  designed  by  the  author  were  built 
on  the  farm.  The  sludge  is  removed  by  means  of  light  steel  tipping 
wagons,  running  on  a  two  feet  gauge  railway,  slightly  falling  in  the 
direction  of  the  load. 

Filtration  Areas. — About  20  acres  of  the  farm  were  laid  out  by 
Mr.  Bailey  Denton  into  four  separate  filtering  areas,  and  under-drained 
to  a  depth  of  from  five  to  seven  feet.  The  land  has  a  loamy  soil  18  ins. 
thick  overlying  a  bed  of  gravel.  Lateral  drains  about  1)0  yards  apart 
run  towards  the  main  or  effluent  drain,  which  is  six  feet  deep.  The  beds 
were  made  to  slope  towards  the  main  drain  by  a  fall  of  1  in  150. 

•'  Along  the  raised  margin  of  each  bed  delivering  carriers  are  placed. 
The  strained  sewage   passes  into  the  carriers,  and  runs  gently  into  and 
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along  the  furrows  to  the  lowest  and  most  distant  part  of  the  plot.  The 
sewage  continues  to  be  so  delivered  for  six  hours,  then  an  interval  of 
18  hours'  rest  takes  place,  and  again  the  land  is  thoroughly  charged  with 
the  fertilising  stream.  The  water  percolates  through  the  six  feet  of 
earth  and  reaches  the  lateral  drains,  which  convey  it  to  the  main  effluent." 

Dr.  Dyke  continues,  "In  a  letter  I'eceived  from  Dr.  Edward  Frankland 
he  says,  '  Of  the  effluent  water  from  these  downward  filtering  areas  the 
result  is  highly  satisfactory,  more  so  even  than  that  which  I  had  before 
obtained  in  the  laboratory  of  the  Rivers  Commission.'  " 

It  is  interesting  to  observe  that  in  1890  (the  farm  had  been  worked 
for  twenty  years)  Dr.  Frankland,  in  his  evidence  at  the  county  council 
inquii'y  at  Pontypridd,  expressed  his  opinion  that  the  70  acres  of  land  at 
Troedyrhiw  would  be  well  able  to  purify  the  sewage  of  treble  the  popula- 
tion draining  to  it,  or  of  2,143  persons  per  acre,  and  that  Dr.  Dyke 
believed  that  the  land  was  as  fitted  to  receive  the  sewage  as  in  1871. 
Trial  pits  had  been  sunk  .)  feet  deep  at  various  places  on  the  farm,  and  it 
was  found  that  below  12  or  15  inches  tlie  gravel  and  sand  subsoil  was 
surprisingly  clean. 

The  method  of  systematic  intermittent  filtration  of  the  20  acres,  first 
practised  in  the  early  days  of  the  farm,  as  before  <lescribed,  had  been  for 
many  years  discontinued,  and  is  now  intermittent  only  at  the  discretion  and 
judgment  of  the  farm  manager. 

The  cost  of  laying  out  the  twenty  acres  of  filtration  area,  including 
engineering  expenses  and  charges,  exceeded  £4,000. 

Surface  Irrigation. — Adjoining  the  filtration  areas  the  remaining  fifty 
acres  were  laid  out  for  surface  irrigation  by  Mr.  Samuel  Ilarpur  at 
comparatively  little  cost,  and  the  results  have  been  satisfactory. 

Owing  to  the  subiidence  of  the  ground  by  reason  of  colliery  workings 
the  drainage  of  the  farm  of  late  years  has  been  attended  with  great 
difficulties,  and  a  considerable  sum  of  money  has  been  and  is  being  spent 
in  continuing  the  effluent  conduit  to  a  point  nearly  half  a  mile  below  the 
boundary  of  the  farm. 

The  cultivation  of  the  twenty  acres  of  filtration  area  is  done  by  the 
committee.  Rye  grass,  cut  three  or  four  .times  a  year,  occupies  about  one- 
third  of  the  area,  and  roots  (mangolds,  swedes,  carrots),  cabbage  and 
j)0tatoe8  a  third,  the  remainder  being  arable  and  fallow  for  tlie  general 
rotation  of  crops  Most  of  the  surface  irrigation  land  is  let  by  public 
auction  in  April  every  year  to  tenants,  for  grazing  and  hay  crops,  and 
realizes  an  average  of  £8  per  acre  for  the  months  between  April  and  the 
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end  of  December.     It  is  kept  in  the  hands  of  the  committee  until  the 
followiug  April 

Tin:  Lower  Sewage  Fak.^is  xeau  Abercyxox. 

Before  deahng  with  these  farms,  situated  outside  the  county  borough 
of  Merthyr,  it  will  be  appropriate  to  refer  to  the  Agreement  made  in 
January,  1878,  between  the  Merthyr  Local  Board  and  the  Aberdare 
Local  Board,  the  effect  of  which  is,  that  the  sewage  of  the  Aberdare 
district  is  taken  over  and  disposed  of  on  the  farm  lands,  and  the  control 
and  management  of  all  the  sewage  farms  is  in  the  hands  of  a  joint 
committee,  consisting  of  seven  members,  four  appointed  by  Merthyr  and 
three  by  Aberdare.  Since  the  formation  of  the  Joint  Farms  Manage- 
ment Committee,  an  agreement  has  been  entered  into  to  take  over  and 
dispose  of  the  sewage  of  the  Mountain  Ash  Council's  district  (excepting 
Abercynon),  and  also  the  sewage  of  Trelewis  in  the  Gelligaer  district. 

In  clause  10  of  the  deed  it  is  laid  down  that  the  Farms  Management 
Committee  are  "  to  determine  the  system  upon  which  the  farming  is  to  be 
pursued,  it  being  a  condition  precedent  that  profit  is  to  be  subservient  to 
the  proper  disposal  of  sewage,  without  creating  a  nuisance." 

The  main  sewer  for  discharging  the  sewage  of  the  county  borough  of 
Merthyr  on  to  the  ''  Lower  farms  "  is  about  6^  miles  in  length  from  the 
Troedyrhiw  straining  tanks  to  the  Merthyr  straining  tanks  at  Parknewydd 
Farm,  and  consists  mainly  of  a  24-inch  brick  barrel  culvert  with  wrought- 
iron  tubes  where  valley  depressions  occur.  The  serious  subsidences  caused 
by  coal  mining  have  greatly  affected  the  sewer  as  originally  laid. 

The  area  of  the  lands  originally  acquired  has  been  lessened  by  the 
giving  up  of  several  acres  for  colliery  works,  railways  and  sidings.  The 
actual  area  of  the  portions  of  the  various  farms  under  sewage  treatment 
is  as  follows : — Upper  Common,  32  acres :  Ynyscadudwg,  S3  acres ; 
Parknewydd,  42  acres;  Berwerdy,  55  acres:  Glyncoch,  13  acres. 

Before  the  sinking  of  the  new  colliery  pits,  the  Merthyr  sewage  was 
distributed  on  the  lands  east  of  the  river  and  was  only  strained  at 
Troedyrhiw.  The  author  carried  out  a  diversion  of  the  original  sewer, 
syphoned  it  across  the  river,  and  constructed  a  pair  of  straining  tanks  on 
the  west  side,  near  the  Aberdare  tanks.  The  Merthyr  tanks  are  each 
158  by  9  feet,  and  6^  feet  deep,  divided  into  two  settling  and  four 
straining  compartments  ;  the  sludge  is  run  out  on  to  land  at  a  lower  level, 
by  the  opening  of  hinged  covers  over  pipes  laid  from  the  bottom  of  each 
compartment  at  a  steep  gradient.     Owing  to  the  difficulty  and  expense  of 
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transport  the  sludge  is  a  drug  upon  the  market,  ne\ertheless,  many  tons 
have  been  sold  from  time  to  time.  The  straining  material  in  the  tanks  is 
the  gravel  of  the  district. 

The  whole  of  the  land  of  the  lower  farms  consists  of  porous  alluvial 
soil  about  16  inclies  thick  overlying  a  thick  bed  of  gravel,  a  section  of 
which  is  visible  near  the  effluent.  The  existence  of  the  gravel  subsoil  has 
obviated  the  necessity  of  draining  the  land  except  to  a  very  slight  extent. 

The  farms  are  all  treated  by  surface  irrigation.  The  population 
draining  on  to  them  is  estimated  at  105,000. 

The  lands  are  for  the  most  part  laid  down  for  grazing  purposes  and 
hay  crops,  and  are  let  by  public  auction  every  year  for  the  months 
between  April  and  December,  the  competition  usually  being  keen  amongst 
farmers,  butchers,  cattle-dealers,  and  milk-vendors.  The  average  price 
realized  is  £5  per  acre.  During  the  summer  there  ai'e  frequently  40  to 
.50  milch  cows,  500  to  700  sheep  and  40  to  50  horses  on  the  lands,  which 
are  chiefly  used  as  accommodation  land.  When  it  is  necessary  to  clean 
the  land  tlu'ough  weeds  becoming  plentiful  (and  they  generally  appear  in 
hollows  of  the  land  and  along  the  margins  of  the  surface  carriers),  it 
is  done  by  ploughing  and  turning  to  summer  fallow,  and  planting  with 
roots  or  potatoes  the  following  season. 

Cattle  and  horses  will  often  drink  sewage  water  as  it  flows  along  the 
distributing  channels  with  no  ill  effects.  No  animal  dies  on  the  farms. 
No  case  of  typhoid  has  ever  been  traced  from  cattle  grazing  on  the  farm 
lands.  No  illness  of  workmen  on  the  farms  has  been  traceable  to  their 
occupation.  An  old  servant  who  worked  for  33  years  un  the  farms 
recently  died  at  the  respectable  age  of  84.  Some  workmen  on  the  farms 
have  been  working  over  20  years  and  residing  in  cottages  on  the  farm 
lands.     11  men  are  generally  employed,  three  of  whom  are  "watermen." 

At  the  southern  end  of  the  Ynyscadwdug  farm  some  three  acres  of 
the  land  have  been  rented  for  football  playing. 

With  respect  to  the  analyses  of  the  sewage  and  sewage  etfluents, 
the  periodical  reports  of  the  county  medical  officer  contain  tables  which 
invariably  show  that  a  satisfactory  result  is  obtained,  the  average  per- 
centage of  purification  calculated  on  the  oxygen  absorbed  being  about  85 
at  Troed^'rhiw  and  H'J  at  the  lower  farms,  and  on  albuminoid  ammonia 
8(>  and  112  per  cent,  respectively. 

It  may  be  fairly  claimed  that  the  working  of  the  Merthyr  Sewage 
Farm,  both  at  Troedyrhiw  and  Abercynon,  has  been  successful,  andjwhile 
the  stipulation  that  "  profit  is  to  be  subservient  to  the  ])roper  disjiosal 
of  sewage  "  has  been  strictly  adhered  to,  the  pecuniary  result  has  been 
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^atistactdiy.  Taking  an  average  over  the  last  10  years,  the  yearly  general 
expenditure  on  all  the  farms  has  been  £1,941  4s.  9d.  and  the  yearly 
revenue  £2,744  17s.  4d.,  showing  a  profit  over  and  above  the  working 
expenses  of  £802  12s.  7d.  per  annum.  The  loans  acquired  for  the  pur- 
chase of  lands  have  in  most  cases  been  i-epaid.  The  profit  is  applied  by 
dividing  it  between  the  Merthyr  and  Aberdare  Councils  in  the  proportion 
of  the  populations  of  the  respective  districts,  or  by  carrying  out  works 
chargeable  to  capital  account. 

.ludging  by  the  results  of  operations  extending  o\-er  many  years, 
there  appears  to  be  good  reason  for  adopting  the  system  of  using  sewage 
as  a  land  fertiliser,  wherever  suitable  land  can  be  obtained,  and  such  land 
is  not  infrequent  in  river  valleys.  If  possible,  take  sewage  to  the  hungry 
lan<l,  not  to  the  sea. 


Me.  E.  H.  Ceump  (Hinckley)  said  one  question  which  he  would  like  to  ask 
was  whether  or  not  the  yearly  interest  and  repayment  of  instalment  of  loan 
were  inclutled  in  the  expenditure  stated  in  the  paper.  After  ins|)eeting  the 
crude  sewage  arriving  at  the  farm  he  noticed  it  was  free  from  trade  wastes, 
and  was  simply  domestic  sewage.  This,  together  with  the  fact  that  the  subsoil 
of  the  land  upon  which  the  sewage  was  irrigated  was  of  excellent  sand  and 
gravel,  resulted  in  sucli  a  clear  effluent,  and  contrasted  greatly  with  the  con- 
ditions which  prevailed  at  the  Hinckley  sewage  farm,  of  which  he  had  the 
eimtrol.  There  50  per  cent,  of  the  daily  flow  consisted  of  waste  liquors  from 
dyeworks,  and  the  130  acres  which  comprised  the  farm  were  of  j-ellow 
and  bhie  clay.  One  could  imagine  the  great  difficulties  which  had  to  be 
contended  with  in  such  a  case  to  obtain  a  good  effluent.  The  straining 
channels  appeared  to  do  their  work  efficiently,  but  he  was  afraid  that  if  the 
sewage  contained  a  great  amount  of  matters  in  suspension,  and  also  trade  wastes, 
some  difficulty  would  be  experienced  in  keeping  them  from  being  ch(jked.  If  all 
sewage  farms  had  similar  conditions  as  at  31erthyr,  all  the  difficulties  with  which 
engineers  were  at  present  confronted  «  ould  disappear.  Mr.  Harvey  and  the  farm 
manager  were  to  be  congratulated  upon  the  condition  and  success  of  the  farm. 


iJ he  Pioceediiiijs  oj  the  Congress  will  he  ojiUinued  on  jnuje  O'J/".] 
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DECISIONS  OF  COU^X•IL  OX  RESOLUTIONS  PASSED 
AT   THE   CARDIFF   CONGRESS.    lOOS. 


KEjidLLTIoX    I'ASSKD    IN"    SeCTIOX    I. 

"  That,  in  the  opinion  of  this  Conference,  it  is  desirable  that  the 
Government  should  be  urged  to  take  steps  to  amend  the  law  with  reference 
to  the  registration  of  births  and  deaths." 

The  Council  approved  of  this  resolution,  uiul  the  matter  has  been 
brought  under  the  notice  of  the  Local  Government  Board,  the  Home 
Office,  and  the  Registrar-General  of  Births,  Deaths,  and  ^[arriagcs. 

KkSOI.I  TIOX      PASSED     IX      THE     CoNFEUEXCE      OK     MEniCAI.      OFFICERS 

i)F  Health — 

'•That  the  Council  of  The  Koyal  Sanitary  institute  be  asked  to  draw 
the  attention  of  the  leading  Agricultural  Societies  and  Show  Committees 
to  the  necessity  of  insisting  upon  a  proper  standard  of  cleanliness  in  all 
milking  competitions  with  a  view  of  providing  the  public  with  cleaner  and 
more  wholesome  milk." 

The  Council  ap])roved  of  this  resolution,  and  steps  are  being  taken  to 
bring  the  matter  under  the  notice  of  Agricultural  Societies  and  Siiow 
Committees. 

Resolution  passed  in  the  Confeuexce  of  Saxitakv  Inspf.ctous — 

"That  the  Cciuncil  of  The  Eoyul  Sanitary  Institute  be  asked  to  make 
such  re|>resentations  to  the  Local  Government  Board  as  appear  to  the 
Council  necessary  in  order  to  secure  an  amendment  of  the  Dairies,  Cow- 
sheds, and  Milkshops  Order,  on  the  following  points : — 

1.  The  regulation  of  the  sanitary  condition  of  cowsheds,  and  all  premises 

from  which  milk  is  purveyed. 

2.  The  addition  of  i>rovision«  for  assuring  tliat  iiiiich  cows  are  in  hi'althy 

condition. 
;{.  The  addition  of  provisions  for  enforcing  personal  cleanliness  on  all 
persons  who  are  engaged  in  the  milking  of  cows  and  thp  distribution 
of  milk." 

The  Council  did  not  consider  it  desirable  to  take  any  action  ui>on  this 
at  the  present  time,  as  it  is  probable  that  the  sid>ject  will  be  dealt  with  bv 
Icmslation  in  the  near  future. 
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The  royal  SANITARY  INSTITUTE 

CONGRESS   AT   CARDIFF. 
CONFERENCE    OF    PORT  SANITARY  AUTHORITIES. 


ADDRESS 

By      COTJ2<rCILLOR      JOH:^      UXTING,      L.R.C.P. 

:m.r.c.s.,    J.F., 

Chairman,  Port  Sanitary  Authority,  Liverpool. 
President  of  the  Conference. 


ALTHOUGH  Port  Sanitaiy  Authorities,  as  we  know  them  to-day,  are 
IX  comparatively  modern,  as  far  as  their  style  and  title  is  concerned, 
there  is  no  doubt  that  the  functions  discharged  by  them  can  be  traced  far 
back,  to  the  time  when  in  the  East  measures  of  isolation  were  adopted 
in  reference  to  leprosy.  The  earliest  definite  mention  of  purely  port 
sanitation  is  to  be  found  in  the  record  of  the  establishment  of  an 
authority  in  Venice  in  the  year  1348,  which  consisted  of  three  officers 
appointed  to  deal  with  what  was,  at  that  time,  even  as  now,  a  matter  of 
constant  anxiety,  the  importation  of  plague,  or,  as  it  was  designated  in 
those  days,  black  death.  In  1403  we  learn  of  the  first  lazarette  in  Venice. 
Those  are  the  earliest  records  I  have  been  able  to  discover  of  definite  port 
sanitary  administration.  It  is  interesting  to  us  all  here  to-day  to  realise 
that  our  functions  and  our  duties  are  in  reality,  if  not  in  name,  dignified 
by  a  fairly  high  degree  of  antiquity,  and,  if  time  permitted,  it  would  be 
extremely  interesting  to  trace  their  history  through  the  centuries  succeed- 
ing the  periods  of  the  first  efforts  of  the  Venetians. 

There  is  also  another  aspect  of  port  sanitation  which  is  both  interesting 
and  instructive,  and  that  is  its  international  character.  In  that  respect  it 
forms  one  of  the  most  pertinent  illustrations  of  the  cosmopolitan  character 
of  true  scientific  labour.  Science  belongs  to  no  country,  to  no  nation, 
to  no  race ;  it  belongs  to  all  the  nations  and  races  of  the  earth,  and 
VOL.  XXIX.     so.  11.  ss 
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should  be  always  and  at  all  times  above  those  features  of  exclusiveness 
and  special  advantage  which  characterise  the  progress  of  those  particular 
interests  of  mankind  knov\ni  as  commerce.  The  science  of  preventive 
medicine,  and  particularly  that  branch  of  it  in  which  we  are  at  present 
most  interested,  when  considered  in  relation  to  its  international  character, 
gives  us  a  striking  object-lesson  in  confirmation  of  those  views.  Our 
esteemed  friend  and  colleague.  Sir  James  Crichton  Browne,  speaking  at  a 
meeting  a  short  time  ago,  with  that  remarkable  felicity  of  diction  which  is 
so  characteristic  of  his  utterances,  labelled  the  port  sanitary  authorities  as 
the  "blue-water"  school  of  sanitarians.  I  see  no  reason  to  object  to,  or 
to  cavil  in  any  shape  or  form  at,  the  title,  but  accepting  it  in  its  widest 
sense  I  am  disposed  to  regard  our  port  sanitary  authorities  in  the  great 
forces  of  public  health  as  parallel  to  our  navy  in  the  protection  of  our 
riparian  cities  and  their  commercial  interests  against  the  invasion  of 
infectious  disease  from  abroad.  The  simile  is  a  good  one,  but  in  this 
instance  happily  the  forces  of  civilisation  are  not  arrayed  one  against  the 
other,  but  are  united  by  a  common  object,  the  prosecution  of  war  against 
those  eruptions  of  Nature  which,  left  unbridled,  would  cripple  our 
commerce  and  decimate  our  population. 

Perhaps  no  subject  in  the  wide  field  of  hygiene  has  been  proiluctive  of 
so  great  an  amount  of  international  consideration  as  the  question  of 
quarantine,  in  its  original  sense,  both  on  land  and  sea.  Tlie  history  of  the 
question,  as  evidenced  by  the  events  relating  thereto  during  the  nineteenth 
century,  is  full  of  interest,  particularly  to  British  people,  from  two  points 
of  ^•iew ;  first,  the  character  and  magnitude  of  tiie  interests  involved,  and 
secondly,  the  position  which  has  been  taken  up  and  held  by  our 
representatives  at  the  series  of  international  congresses  held  during  the 
last  century,  where  their  views  for  many  years  upon  the  question  of  the 
quarantine  laws  were  very  diverse  from  those  lield  by  the  representatives 
of  other  European  States. 

As  far  back  as  iS-i'.t,  and  again  in  185:?,  Chadwick,  Southwood  Smith 
and  others  were  arguing  against  quarantine  in  its  original  sense,  and 
although  their  arguments  were  not  always  based  on  sound  epidemiological 
principles,  there  is  no  doubt  that  those  British  re])resentatives  of  our 
sanitary  authorities  laid  the  foundation  of  the  first  movements  which  were 
eventually  to  result  in  tiie  abandoiunent  of  quarantine  in  its  original  sense. 
But  it  was  not  until  the  year  IHIi.")  tliat  the  real  battle  against  the  old 
methods  of  quarantine,  methods  that  were  costly  and  productive  of 
enormous  difficulties  and  delays  to  the  sliippiiig  of  the  world,  "as  begun 
by  Sir  John  Sim(m,  the  medical  officer  to  the  Privy  Council.  Since  1852 
there  liave  been  nine  conferences  held  between  the  delegates  of  tiie  Powere 
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with  a  view  to  uniform  action  in  keeping  out  infection  from  the  East,  and 
preventing  its  spread  in  Europe.  With  the  exception  of  one,  that  of 
1897,  ail  were  occupied  with  the  considerations  associated  with  cholera. 
No  result  came  from  the  first  four  conferences,  and  no  conventions  resulted 
in  consequence  of  them,  l)ut  each  of  the  subsequent  five  have  been 
followed  by  international  conventions  on  the  part  of  nearly  half  of  the 
Powers  that  were  represented.  The  general  effect  of  those  conventions 
has  been  the  abandonment  of  the  high  quarantine  doctrine  of  constructive 
infection  of  a  ship  as  coming  from  a  scheduled  port,  and  an  approximation 
to  the  principles  advocated  by  representatives  of  Britain  for  many  years. 
It  is  notable  that  all  international  efforts  in  the  sphere  of  port  sanitation, 
from  the  time  of  the  establishment  of  the  Council  of  Venice  down  to 
the  present  day,  have  been  directed  against  cholera,  plague,  and  yellow 
fever.  It  is  really  to  cholera  and  plague,  and  the  fear  those  diseases 
engendered,  that  we  owe  those  international  congresses  and  the  conven- 
tions that  have  resulted  therefrom.  It  is  interesting  perhaps  to  mention 
that  at  one  time  there  was  another  disease  that  was  the  subject  of  con- 
sideration by  the  European  Powers,  especially  those  in  the  north  of 
Europe,  and  that  was  the  question  whether  any  steps  could  be  taken  to 
limit  the  spread  of  syphilis. 

I  think  we  may  all  congratulate  ourselves  at  the  present  time,  that 
quarantine  in  its  original  sense  is  now  a  dead  letter.  It  is  a  thing  of  the 
past  in  the  United  Kingdom,  the  principal  countries  of  Europe,  and  the 
United  States.  It  is  easy  for  us  to  imagine  under  the  old  regime  the 
cost  and  the  delays  of  the  pi'oceedings  associated  with  quarantine,  when 
vessels  were  detained  on  their  arrival  from  infected  countries  for  some- 
times from  forty  to  fifty  days  ;  in  some  instances  their  cargoes  entirely 
destroyed,  in  many  instances  damaged  bj-  the  methods  of  procedure 
adopted  in  reference  to  their  disinfection  and  purification.  It  w'ould  not 
be  equally  easy  for  us  to  realise  what  the  result  in  the  present  day  upon  our 
own  commerce  would  be  were  those  measures,  that  were  adopted  under  the 
quarantine  laws  in  their  original  sense,  still  in  operation.  The  last 
occasion  upon  which  in  this  country  there  was  reallj'  an  appeal  to  the 
quarantine  laws  in  their  original  sense  was  at  Swansea,  your  neighbouring 
port,  when  a  vessel  came  from  Cuba,  in  the  year  1(S8.5,  laden  with 
ore,  and  infected  with  yellow  fever.  It  was  in  1865,  that  Sir  John 
Simon  was  very  active  in  raising  the  question  of  international  control, 
and  it  was  chiefly  owing  to  the  expressions  of  his  strong  opinions  that  a 
scientific  inquiry  began  whicii  ultimately  led,  step  by  step,  to  the  almost 
total  abolition  of  the  original  practices  of  quarantine. 

Writing  at  that  time,  Sir  John  Simon  said:   -'There  are  two  kinds  of 
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precaution  wliicli  may  be  used  against  quarantine.  First,  if  possible 
to  prevent  the  entrance  of  the  contagion ;  secondly,  if  the  contagion 
be  present  to  annihilate,  as  far  as  possible,  the  circumstances  which 
favour  its  spread.  Subject  to  one  qualification,  which  is  not  an  important 
one  for  the  present  argument,  it  may,  I  think,  be  accepted  as  certain 
that  quarantine,  conducted  with  extreme  rigour  and  with  the  extreme 
precision  of  a  chemical  experiment,  would  keep  cliolera  out  of  every  port 
of  Europe  in  which  the  extremely  difficult  conditions  can  be  absolutely 
fulfilled.  Thus  I  have  no  hesitation  in  saying  that  England  ought  to 
resist  cholera  by  quarantine.  On  the  other  hand,  though  I  cannot 
pretend  to  discuss  with  any  kind  of  authority  the  non-medical  aspects 
of  the  question,  it  would  be  mere  pedantry  for  me  to  ignore  that  facts 
which  are  of  common  notoriety,  and  considerations  which  are  of  common 
sense,  conflict  entirely  with  that  purely  medical  conclusion.  The 
quarantine  which  is  ineffective  is  a  mere  irrational  derangement  of 
commerce,  and  a  quarantine  which  ensures  success  is  a  great  deal  more 
easily  imagined  than  realised.'" 

It  was  not,  however,  until  1873  that  so  far  as  cholera  was  concerned 
quarantine  was  officially  abandoned  by  order  of  the  Local  Government 
Board,  and  the  following  year  at  one  of  the  international  sanitary  con- 
ferences, held  at  Vienna,  the  \'iews  of  the  British  representatives  prevailed 
so  far  that  the  conference  was  the  first  in  any  form  to  give  sanction  to 
the  principle  of  a  Board  of  medical  inspection  taking  the  place  of 
quarantine.  No  further  alteration  in  the  laws  occurred  until  1885,  when 
another  conference  was  held,  this  time  in  Rome,  and  tliere,  in  deference 
to  the  advocacy  of  the  British  representatives,  it  was  laid  down  for  the 
first  time  that  it  was  not  necessary  to  consider  articles  as  infected  because 
they  came  from  countries  wiiere  cholera  prevailed ;  tiiat  only  persons  who 
have  been  suffering  from  cliolera,  or  articles  that  have  been  actually 
soiled  by  cholera  patients,  or  clothes  that  have  been  worn  by  persons 
suffering  from  the  disease,  were  to  be  subjected  to  destruction.  At  the 
International  Conference,  held  at  Venice  in  1892,  tlie  question  of  cholera 
as  sea-borne  in  relationship  to  its  spread  by  sea,  was  solely  dealt  with. 

In  all  these  conferences  tliere  was  still  apparent  considerable  diver- 
gence of  opinion  between  the  representatives  of  England  and  those  of 
the  Continent  as  to  the  efficacy  of  quarantine  against  the  spread  of 
cholera  and  otiier  infectious  diseases.  The  trend  of  British  ojjinion,  in- 
fluenced by  Sir  tJohn  Simon  through  tiiese  series  of  contro\orsies,  was  to 
trust  to  means  of  sanitary  improvement  as  the  best  prophylactic  against 
cholera,  and  to  rely  upon  proper  (luarantine  against  cholera  in  a  small 
degree,  wliereas,  down  to  1892,  on  the  Continent  the  belief  in  quarantine. 
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although  apparently  diminishina;,  still  retained  much  of  its  force.  It  was 
at  the  conference  held  in  Dresden  in  1893  that  the  great  change  in  the 
opinion  of  Continental  sanitarians  towards  the  value  of  quarantine  in 
its  original  sense,  as  compared  to  general  measures  of  sanitation  advocated 
by  Sir  John  Simon,  arose.  That  conference  at  Dresden  was  convened 
for  the  purpose  of  considering  the  precautions  that  ought  to  be  adopted 
on  land  and  sea  against  cholera,  and  it  was  at  that  conference  that  the 
minimimi  and  maximum  courses  to  be  adopted  were  first  described,  the 
minimum  being  obligatory,  the  maximum  optional;  and  the  continental 
methods  of  dealing  with  cholera  were  then  made  to  correspond  closely 
with  those  that  had  been  in  existence  in  England  for  twenty  years 
previously,  from  1873.  It  was  at  that  conference  also  that  the  great 
principle  was  accepted  that  precaution  must  be  taken  on  the  accepted 
basis  that  cholera  is  communicated  by  human  agency,  and  on  lines  of 
human  intercourse  and  trade  routes.  In  1894  another  conference  was 
held  in  Paris  for  the  purpose  of  devising  measures  to  prevent  the  spread 
of  cholera  by  way  of  the  Red  Sea  and  the  Persian  Gulf.  In  1897  the 
International  Conference  of  Venice  assembled  to  deal  with  matters 
connected  with  the  outbreak  of  plague  in  the  East,  and  it  was  at  this 
conference  that  the  most  important  principle  of  international  notification 
was  unanimously  adopted,  a  principle  which  in  its  faithful  apphcation 
I  regard  as  one  of  the  most  valuable  enactments  connected  wth  the 
question,  one  which  it  is  impossible  to  over-value.  It  is  an  agreement 
under  which  each  government  notifies  all  other  governments  of  the 
existence,  at  any  time  at  which  it  may  arise,  of  any  plague  within  its 
jurisdiction,  and  at  the  same  time  indicates  the  means  which  are  being 
carried  out  to  prevent  its  diffusion. 

Without  entering  into  the  details  of  the  work  of  tliat  conference, 
which  would  be  out  of  place  on  this  occasion,  one  need  only  say  that  the 
results  indicated  a  great  advance,  on  the  part  of  the  nationalities  repre- 
sented, towards  a  liberal  and  scientific  conception  of  the  means  which 
ought  to  be  adopted  by  their  respective  governments  for  the  prevention 
and  control  of  infectious  disease;  and  viewed  in  relationship  to  the 
measures  that  were  advocated  by  our  British  representatives,  I  think 
they  constitute  one  of  the  greatest  tributes  that  could  be  paid  to  our 
British  sanitarians,  to  their  great  foi'esight  and  wisdom. 

But,  after  all,  the  great  question  which  concerns  us  at  the  present 
day  is  this:  Are  we  at  present  in  any  danger  of  invasion  by  cholera, 
plague,  or  yellow  fever  .'  To  that  there  can  be  but  one  answer,  and 
that  is  in  the  affirmative,  perhaps  with  this  qualification,  that  there  is 
verv  little  danger  of  our  getting  an  invasion  from  yellow  fever,  but  as  far 
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as  cholera  and  plague  are  concerned,  the  danger  exists  at  the  present  day 
as  in  the  last  century.  It  is  impossible  to  consider  cholera  and  plague, 
their  history  and  behaviour,  and  their  method  of  advancing,  as  in  the  case  of 
cholera  along  the  great  trade  routes  of  the  world,  without  coming  to  the 
conclusion  that  there  is  danger,  and  having  regard  to  the  effects  associated 
with  the  increase,  the  rapidity  and  facilities  of  traffic  and  intercommuni- 
cation, and  also  to  the  fact  that  in  some  instances  there  may  be  what  are 
known  as  ambulatory  cases,  there  can  be  little  doubt  that  the  danger  of 
invasion  does  exist  and  will  continue  to  exist. 

Arising  then  from  that,  the  next  important  ([uestion  which  we  have 
to  answer  is  tliis :  Are  the  measures  that  are  adopted  by  our  sanitary 
authorities  sufficient  to  cope  with  those  admitted  dangers  ?  With  the 
experience  that  one  has  had  of  port  sanitary  work  in  Liverpool,  and 
with  the  knowledge  that  one  is  able  to  gather  from  studying  the  history 
of  the  two  diseases,  cholera  and  plague,  I  have  no  hesitation  in  taking 
the  view  that  the  measures  at  present  prevailing  in  this  country  against 
those  diseases  are  adequate.  All  experience  goes  to  show  that  although 
cholera  and  plague  are  exceedingly  difficult  diseases  to  keep  out  of  a 
i'duntry  altogether,  they  are  easy  to  control  under  good  sanitary  con- 
ditions, and  even  under  moderately  good  sanitary  conditions,  provideil 
they  are  not  allowed  to  establish  themselves.  Vigilance  on  the  part  of 
medical  men,  and  a  high  standard  of  perfection  on  the  part  of  the  ad- 
ministrative sanitary  authorities,  are  of  the  utmost  imi)ortance.  Backed 
by  them  our  officially-prescribed  measures  may  be  relied  upon  with 
confidence  to  dispose  certainly  of  plague,  at  all  events,  quickly  and 
effectively,  and  that  opinion  is  confirmed  by  the  result  of  recent 
experiences  in  this  country  when  plague  or  cholera  has  visited  us. 
The  ])robability  is  that  of  the  two  diseases,  the  latter  is  the  rather 
more  difficult  to  deal  with ;  but  even  there  sanitary  measiu'es  of 
a  general  character  rigidly  carried  out  prove  in  several  instances  their 
complete  efficacy.  For  e.\anii)le,  in  LHJ),j  31  vessels  arrived  infected 
with  cholera  at  three  British  ports.  From  none  of  these  vessels  did 
the  disease  spread  ashore.  In  18S)7  a  ship  with  plague  on  board  arrived 
in  Portsmouth  and  landed  1,"2()U  troo|)s  without  infection  being  conveyed 
by  their  (lisjjersal.  In  all  these  cases  the  prescribed  rules  were  rigidly 
observed  and  carried  out. 

The  great  invasion  of  Europe  by  cholera  in  IMK')  pro\  idcd  lessons  of 
the  greatest  inqjortauce  in  dealing  with  this  disease.  It  proved  that 
the  one  real  and  sufficient  precaution  is  a  highly  perfected  condition  of 
sanitation  backed  by  good  vigilant  administration.  The  experience  of 
Great   iiritain  was  a  remarkable  piece  of  evidence,  but  that  of   Berlin 


John  Uiting.  663 

was  really  more  striking,  for  Berlin  lay  in  the  centre  of  four  fires,  was 
in  direct  and  frequent  communication  with  Hamburg,  Russia,  France, 
and  Austria,  and  had  not  the  advantage  of  a  sea  frontier.  During  tliat 
great  epidemic  cholera  was  i-epeatedly  brought  into  Berlin,  but  its  suc- 
cessful repression  was  accomplished  without  any  irksome  indications. 
The  success  of  Great  Britain  and  Germany  in  keeping  cholera  in  check 
by  ordinary  sanitary  means  completed  the  conversion  of  all  enlightened 
nations  to  the  policy  led  by  Sir  John  Simon,  and  advocated  by  the 
representatives  of  Great  Britain  at  the  series  of  international  confer- 
ences to  which  I  have  made  allusion,  that  is  the  policy  of  abandoning 
quarantine,  which  Great  Britain  did  in  1873,  and  trusting  to  sanitary 
measures,  with  medical  inspection,  of  persons  arriving  from  infected  ports. 

From  India,  where  cholera  when  it  breaks  out  is  perhaps  as 
difficult  to  deal  with  as  it  is  in  any  country  in  the  world,  we  get 
illustrations  of  what  efficient  sanitary  administration  is  capable  of 
accomplishing.  In  1893,  at  Samarkand,  three  regiments  were  encamped 
side  by  side  on  a  plain  close  to  a  stream  of  water.  The  colonel  of  one 
of  those  regiments,  who  was  evidently  a  most  rigid  sanitarian,  took 
extraordinary  sanitary  precautions  in  view  of  the  prevalence  of  cholera  in 
the  country.  He  placed  a  guard  over  the  river,  and  he  compelled  his 
men  to  use  boiled  water,  even  for  the  purpose  of  their  ablutions.  With 
the  other  two  regiments  only  the  ordinary  precautions  were  adopted. 
What  we  as  sanitarians  would  expect  is  really  what  happened.  The 
rigid  sanitarian  preserved  the  health  of  his  men,  and  not  one  case  of 
cholera  occurred  in  the  regiment.  The  other  two  regiments  lost  between 
them  100  men.  That  is  an  illustration  in  support  of  the  opinion  one  has 
formed  of  the  reliance  which  may  be  placed  on  high  sanitation. 

Again,  to  show  how  indifferent  sanitation  may  be  one  of  the  causes 
of  the  spread  of  cholera,  the  case  of  Asterabad  may  be  quoted.  At 
Asterabad,  in  the  same  year  as  the  above  episode,  cholera  had  almost 
entirely  disappeared  from  the  country,  when  a  Government  banquet  was 
given  in  honour  of  the  Czar's  name-day.  Of  the  guests  at  the  banquet 
half  died  in  twenty-four  hours,  and  within  forty-eight  hours  a  terrible 
outbreak  occurred,  which  carried  off  10  per  cent,  of  the  population  of  the 
district.  What  had  happened  '.  The  water  supply  just  above  the  place 
where  the  banquet  was  held  came  from  a  small  stream,  and  immediately 
before  the  banquet  a  heavy  rainstorm  occurred,  which  had  swept  into  the 
stream  all  the  surface  water  of  an  infected  village  higher  up  the  country, 
and  some  considerable  distance  from  the  banks.  The  neglect  of  the 
ordinary  sanitary  precautions  regarding  that  drinking  water  was  really 
the  cause  of  that  visitation. 
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But  the  classical  example  of  Hamburg  is  perhaps  more  convincing 
than  any  other.  The  water  supply  of  Hamburg  is  obtained  from  the 
Elbe.  The  drainage  from  the  town  also  runs  into  the  river,  and  the 
movement  of  the  tide  was  sufficient  to  carry  the  sewage  water  up  above 
the  intake  of  the  waterworks.  Before  this  water  was  consumed  it  had 
to  pass  through  a  couple  of  ponds  to  act  as  settling  tanks,  which  wei'e 
inefficient,  and  in  short,  the  water  supply  of  Hamburg  was  lamentably 
bad.  This  was  the  state  in  1892  when  the  epidemic  of  cholera  infected 
that  place.  On  the  other  hand,  at  Altona,  which  is  continuous  with 
Hamburg,  there  was  a  separate  water  supply,  the  conditions  of  which 
were  fairly  good.  Now  in  all  other  respects,  excepting  water  supply,  the 
conditions  of  sanitation,  the  character  of  the  population,  their  employ- 
ment, and  so  on,  of  Hamburg  and  Altona,  were  practically  identical. 
What  happened  '.  In  that  epidemic  ^!,G05  people  died  in  Hamburg,  and 
only  300  in  Altona.  A  remarkable  fact  is  to  be  noted  in  reference 
to  that  episode,  and  it  is  this.  In  some  of  the  streets  one  side  of  the 
street  lies  in  Hamburg  and  the  other  side  of  the  street  is  in  Altona, 
and  at  those  streets  the  spread  of  cholera  stopped.  They  constituted 
a  dividing  line,  the  Hamburg  side  of  the  strei-t  being  full  of  it,  the  Altona 
side  escaping.  Here  we  have  a  striking  illustration  of  the  terrible  results 
which  may  accrue  from  neglecting  one  of  the  most  if  not  the  most 
important  of  all  sanitary  conditions,  a  pure  water  supply.  It  will,  we 
hope,  be  impossible  ever  to  witness  such  an  occurrence  again.  But  fur 
the  point  that  we  have  in  view  it  is  sufficient  to  say  it  is  a  most  powerful 
and  striking  illustration  of  the  influence  which  genuine  sanitation  exercises 
on  the  progress  of  these  diseases. 

There  are  other  illustrations.  Take  Grimsby,  for  instance.  We  find 
a  lesson  there  that,  in  spite  of  pure  water,  if  other  measures  of  sanitation 
are  neglected,  disaster  may  follow.  It  was  there  that  cholera  obtained  a 
decided  hold,  in  spite  of  a  pure  water  supply,  through  the  fouling  of  the 
soil  by  cesspools  and  defective  drainage.  So,  also,  at  Havre  at  the  same 
time.  Further,  it  was  conclusively  proved  at  Grimsby  that  cholera  can 
be  spread  by  sewer-fed  shell-fish.  Several  of  the  local  outbreaks  in 
England  at  that  time  were  traced  to  the  ingestion  of  oysters  obtained 
from  Grimsby  beils.  In  short,  it  may  be  said  that  all  unhealthy  conditions 
favour  the  jirevaleiice  and  spread  of  cholera,  in  some  degree,  at  all 
events. 

Perhaps  no  ])ublic  reference  of  the  character  of  this  pajier  would  be 
complete  on  this  subject  unless  we  made  some  allusion  to  the  regulations 
')f    the    Local    (Jovernment    Board,   issued    on    the    '.Uh    September    last, 
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re<rarding  cliolL-ra,  yellon-  fever,  aid  plague.  It  is  pointed  out  in  those 
regulations  that  the  majority  of  the  provisions  contained  therein  are 
merely  reproductions  of  those  formerly  issued.  Although  they  don't 
apply  to  Liverpool  and  some  other  ports,  I  have  been  unable  to  detect 
anything  in  them  which  differs  materially  fi'om  the  precautions  and 
measures  which  we  have  for  some  time  past  adopted  in  Liverpool  in 
dealing  with  the  diseases  under  consideration.  I  observe,  however,  that 
there  is  a  clear  definition  of  the  terms  "  suspected  ships  "  and  "  infected 
ships."  The  term  "  infected  ship  "  is  limited  to  a  ship  on  which  there  is 
actually  on  board,  at  the  time  of  ai'rival,  a  case  of  cholera,  yellow  fever, 
or  plague,  or  in  which  there  has  been  a  case  within  seven  days  before 
arrival ;  or  in  the  case  of  yellow  fever,  eighteen  days.  The  term  "  sus- 
pected ship "  is  used  as  applying  to  a  ship  on  which  there  has  been  a 
case  of  cholera  or  plague  more  than  seven  days  before  the  arrival  of 
the  ship,  or  a  case  of  yellow  fever  moi'e  than  eighteen  days  before  the 
arrival ;  whether  the  case  has  occurred  in  the  port  of  departure  or 
another  port  in  the  course  of  the  voyage,  or  at  any  time  during  the 
vovage,  or  on  which  no  fresh  case  of  cholera  or  plague  has  occurred  within 
the  seven  days,  or  of  yellow  fever  within  the  eighteen  days. 

In  dealing  with  the  precautions  for  the  prevention  of  the  spread  of 
plaeue  under  those  regulations,  the  question  of  the  destruction  of  rats 
inevitably  arises.  It  is  impossible  for  us  to  overlook  the  conclusions  of 
the  Indian  Commission  on  the  subject  of  bubonic  plague  in  man,  those 
conclusions  being  that  it  is  entirely  dependent  upon  disease  in  a  rat,  and 
that  infection  is  conveyed  from  rat  to  rat,  and  from  rat  to  man,  and  from 
man  to  man,  solely  by  means  of  fleas. 

A  further  conclusion  of  that  commission  is  that  a  case  of  bubonic 
plague  in  man  is  not  in  itself  infectious,  but  entirely  dependent  upon  a 
rat  and  a  flea  agency.  Bearing  these  conclusions  in  mind,  it  is  rather 
difficult  to  arrive  at  a  satisfactory  explanation  as  to  why,  in  those  regu- 
lations, it  is  not  made  obligatory  to  destroy  all  rats  in  a  suspected  ship, 
equally  as  in  an  infected  ship.  In  the  Memorandum,  it  is  appointed  by 
Articles  23  and  24,  regarding  the  procedure  to  be  followed  in  cases  of 
plague,  that  it  is  only  in  an  infected  ship  that  the  destruction  of  rats  is 
conij)ulsory.  I  think  it  ought  to  be  equally  compulsory  in  suspected  ships. 
At  all  events,  the  i)i-actice  that  has  prevailed  in  Liverpool  for  some  time 
past  is  to  destroy  all  the  rats  on  any  ship  where  there  has  been  plague,  or 
on  any  ship  which  has  come  from  any  plague-infected  ports,  or  touched  at 
any  ports  in  the  course  of  the  voyage  where  plague  is  known  to  exist. 
Not  only  are  the  rats  in  each  instance  of  that  character  caught,  but  they 
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are  all  subjected  to  bacteriological  examination,  in  order  to  secure  the 
greatest  amount  of  information  relative  to  the  possibility  of  plague 
existing  unknown  or  unrecognised  in  any  such  vessels. 

We  have  not,  at  the  present  day,  any  anxiety  arising  relative  to  the 
ordinary  zymotics  when  they  arrive  here  from  a  foi-eign  country  in  a  ship ; 
and  I  have  confidence  that,  given  proper  means  of  isolation,  a  rigid 
application  of  powers  which  we  as  sanitary  authorities  possess,  an  intelligent 
vigilance  on  the  part  of  our  officials,  an  accurate  administration  of  all  our 
regulations  and  rules,  and  a  faithful  adherence  on  the  part  of  masters  of 
vessels  and  of  all  those  upon  whom  devolves  the  duty  of  giving  information, 
we  shall  be  able  to  look  to  the  three  diseases,  cholera,  yellow  fever,  and 
plague,  which  have  so  long  exercised  the  minds  of  various  international 
commissions  and  our  leading  European  sanitarians,  as  being  in  the  same 
category  with  reference  to  port  sanitary  administration  as  the  ordinary 
zjinotic  diseases. 

I  scarcely  like  to  close  my  address  to  you  to-day  without  making 
reference  to  the  new  duty  which  is  imposed  upon  our  authorities  under 
the  "Public  Health  Regulations  as  to  Food  Act,"  passed  last  year,  which 
gives  the  Local  Government  Board  power  to  make  regulations  under  the 
Public  Health  Act,  1898,  to  prevent  danger  arising  to  the  public  health 
from  the  importation,  preparation,  storage  and  distribution  of  articles  of 
food  and  drink  (other  than  drugs  or  water)  intended  for  human  con- 
sumption. Such  regulations  may  provide  (1)  for  the  examination  and 
taking  of  samples  of  any  such  articles ;  (2)  for  the  recovery  of  any  charges 
authorised  to  be  made  by  the  regulations  for  the  purpose  of  the  regula- 
tions, or  any  service  performed  thereunder,  and  may  apply  as  respects  any 
matters  to  be  dealt  with  by  the  regulations  any  provision  in  any  Act  of 
Parliament  dealing  with  the  like  matters,  with  the  necessary  modifications 
and  adaptations. 

I  venture  to  hope  that,  in  carrying  out  the  inspection  of  food  and  meat 
provided  for  by  this  Bill,  uniformity  of  method  may  prevail  in  the  various 
ports  of  the  country  as  nearly  as  possible,  and  that  in  the  execution  of  the 
duties  assigned  to  us  by  the  regulations  of  the  Local  Government  Board 
thereupon,  we  shall  enileavour  to  carry  out  our  administration  in  such  a 
manner  as  to  avoid  any  proceedings  of  an  arbitrary  character,  or  of  such 
a  nature  as  may  prove  irksome  to  the  commercial  interests  of  the  various 
ports,  or  at  least  to  those  sections  of  such  interests  as  are  represented  by 
the  persons  who  import  our  fowl- stuffs.  When  one  considers  the  im- 
mense value  of  food-material  that  is  brought  into  this  country  annually, 
one  cannot  fail  to  be  imi)resscd  with  the  magnitude  of  the  task  wliich 
devolves  upon  port  sanitary  authorities  with  reference  to  this  Act. 
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It  may  be  obsei'ved  that  altliough  there  lias  been  no  obligation  in 
regard  to  this  in  the  past,  with  the  exception  of  London,  which  has  had 
a  special  Act  bearing  on  the  matter  since  1891,  and  in  Manchester  since 
1906,  still  in  the  other  ports  of  the  country  there  has  been  a  great  deal  of 
valuable  and  effective  inspection  carried  on  by  port  sanitary  authorities. 
This  work  has  been  only  possible  by  a  mutual  co-operation  of  port  sanitary 
authorities  and  the  consignees  or  consignors  of  material  which  has  de- 
teriorated. And  arising  from  this  aspect  of  the  question  one  may  observe 
that  it  is  probable  that  before  long  a  recognition  will  arise  of  the  mutual 
interests  of  health  authorities,  consignees  and  consignors,  in  reference 
to  this  question.  It  can  never  be  to  the  true  interests  of  either  of  the 
latter  two  interests  that  any  food-stuffs  which  are  unsound  or  detrimental  to 
the  public  health  should  be  diffused  throughout  the  countr}',  and  hence  it 
will  be  to  the  interests  of  consignees  and  consignors  that  this  inspection 
should  be  made  as  complete  as  possible. 

I  therefore  venture  to  express  the  opinion  that  we  shall  find,  as  we 
proceed  with  the  administration  of  this  Act,  that  we  shall  obtain  every 
assistance  from  the  parties  concerned,  and  when  its  scope  and  its  objects 
are  fully  realised,  they  will  heartily  co-operate  with  the  port  sanitary 
authorities  in  making  inspection  as  effective  and  as  beneficial  to  the 
community  as  possible.  It  must  always  be  borne  in  mind  that  this 
inspection  of  food  upon  landing  is  not  meant  to  supplant  existing  methods 
of  dealing  with  unwholesome  food,  wherever  discovered  and  offered  for 
sale,  but  it  is  supplemental  to  existing  measures,  and  it  will  surely  be 
recognised  that  it  is  infinitely  less  dangerous  to  the  community  to  detect 
and  arrest  unsound  articles  of  food  intended  for  human  consumption  on 
their  landing,  and  no  longer  allow  them,  as  heretofore,  to  be  diffused 
throughout  the  country  and  exposed  for  sale  before  any  steps  can  be 
taken  regarding  them. 

The  draft  regulations  of  the  Local  Government  Board  bearing  upon 
this  question  are  scarcely  so  definite  as  I  hoped  they  might  be.  It  will  be 
observed  that,  so  far  as  the  unsound  food  regulations  are  concerned,  they 
appear  to  be  purely  optional.  Article  IV.  of  those  regulations,  dealing 
with  the  powers  of  medical  officers  of  health  in  relation  to  unsound  food, 
directs  that  such  officers  may  examine  an  article  of  food  which  has  been 
landed  within  the  district,  and  throughout  those  regulations  the  per- 
missive word  may  dominates  the  question.  It  is  not  for  me  to  criticise 
the  wisdom  of  the  Local  Government  Board  in  framing  those  regula- 
tions, but  in  view  of  the  opinion  expressed  concerning  uniformity  of  ad- 
ministration in  the  various  ports,  it  is  easy  to  realise  that  under  these 
regulations  port  sanitary  authorities  may  materially  differ  in  their  appli- 
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cation  of  the  powers  conferred  upon  them,  and  that  in  some  instances  a 
desire  to  place  the  commercial  interest  of  a  port  (as  distinguished  from 
tlie  interests  of  public  health)  in  the  forefront,  may  lead  to  a  milder 
application  of  those  powei-s  than  is  exercised  in  rival  ports.  I  observe, 
however,  that  these  regulations  may  be  cited  as  The  Public  Health  ( First 
Series :  Unsound  Food )  Regulations.  Perhaps  a  further  series  may  take 
into  consideration  the  advisability  of  making  inspection  of  food  obligatory. 

The  regulations  dealing  with  foreign  meat  are,  in  my  opinion,  much 
stronger  and  better  defined ;  providing,  as  they  do,  in  certain  classes  of 
foreign  meat,  for  obligatory  inspection.  Certainly  there  exists  less  likeli- 
hood of  difference  of  administration  under  these  regulations  than  those 
drafted  as  applying  to  the  insi)ection  of  food  other  than  meat. 

There  are  questions  arising  upon  Article  III.  of  those  regulations  that 
call  for  consideration.  I  think  the  question  will  arise  as  to  whether  some 
of  the  functions  entrusted  to  the  Customs  officers  under  that  article  would 
not  be  safer  in  the  hands  of  a  qualified  inspector,  unless,  indeed,  the 
Commissioners  of  Customs  contemplate  the  appointment  of  a  specially- 
trained  ofHcer  for  this  work,  who  will  act  under  the  direction  of  the 
authorities  who  administer  the  Act ;  but  I  would  take  this  opportunity  to 
acknowledge  the  extremely  valuable  and  willing  services  rendered  gener- 
ally by  every  officer  of  the  Customs  Staff  to  Port  Sanitary  Authorities. 

It  certainly  appears  to  me  that  it  would  have  been  more  rational  to 
have  limited  Article  III.  to  its  first  clause  with  the  addition  thereto  of  a 
direction  that  the  medical  officer  should  be  notified  if  the  cargo  of  a  ship 
comprises  any  foreign  meat,  leaving  the  subsequent  steps  to  be  carried  out 
by  properlj-  trained  and  qualified  inspectors. 

Taking  the  regidations  as  a  whole  (with  the  exceptions  I  have  named), 
I  agree  generally  with  the  methods  and  measures  prescribed. 

There  is  another  question  which  is  worthy  of  the  consideration  of 
port  sanitary  authorities,  and  that  is  the  cost  of  administering  this  Act. 
( )ught  it  to  be  borne  entirely  by  the  individual  port  sanitary  authorities, 
or  should  it  not  lie  defrayed,  at  least  in  part,  by  the  Imperial  ex- 
chequer ?  The  benefits  conferred  are  so  distinctly  national  that  it  seems 
scarcely  fair  to  the  ports  that  they  should  be  saddled  with  the  whole 
expenses.  I  iiope  that  those  j)ort  sanitary  authorities  which  are  repre- 
sented here  to-day  will  bike  action  in  the  matter,  and  bring  tlie  question 
before  that  very  useful  body,  the  ^Vssociation  of  Port  Sanitary  Author- 
ities, at  an  early  meeting. 
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By     F.     ISI.     ^'ILLIAM^S,      ZNI.R.C.S.,      L.M..     D.P.H. 

Medical   Officer  of  Health,   Boroin/h  and  Port  of  Ph/iiwnth. 


TO  the  Inhabitants  of  a  sea-<:h't  country,  such  as  Entjland,  a  ship  must 
ever  be  an  object  of  interest  and  admiration,  whether  regarded  as  the 
substitute,  the  more  than  substitute,  for  stone  walls  as  a  defence,  or  as  a 
channel  whereby  commerce  is  carried  on  with  foreign  countries.  As  a 
work  of  art,  too,  a  ship  has  at  all  times  and  in  nearly  all  countries  called 
forth  expressions  of  wonder. 

Sanitation,  as  applied  to  cities,  towns,  or  villages,  may  be  summed  up 
in :  The  rapid  removal  and  disposal  of  filth,  and  the  ample  supply  of  pure 
drinking  water.  I  do  not  suggest  that  this  is  the  whole  of  sanitation, 
but  I  think  it  will  be  comprehensive  enough  for  my  purpose.  Sanitation 
of  the  modern  passenger  ship  includes  other  questions  ;  especially  lighting 
and  ventilation. 

On  boai'd  ship  there  is  no  difficulty  in  the  rapid  removal  of  filth,  and 
no  complicated  system  of  drainage  or  sewerage  is  required.  The  question 
of  ventilation  is  a  much  more  difficult  one,  and  of  late  years  this  has  been 
very  greatly  improved. 

The  water  supply  is  a  matter  only  of  mechanical  application  and 
storage  room,  and  as  the  headquarters  of  most  of  the  big  companies  are  in 
cities  that  have  excellent  and  pure  supplies,  no  trouble  is  likely  to  arise  in 
this  way.  The  introduction  of  electricity  for  lighting  purposes  has  done 
much  to  improve  the  condition  of  the  air  in  cabins.  There  has  been  a 
general  tendency  to  considerably  increase  the  cubic  space  for  passengers 
and  for  crew,  and  legislation  has  considerably  increased  the  crew  space, 
the  requirement,  which  was  formerly  72  cubic  feet,  being  now  120. 

A  great  deal  of  thought  and  care  lias  been  exercised  in  the  internal 
arrangements  of  vessels  engaged  in  the  Atlantic  trade,  as  also  in  those 
lines  running  through  the  tropics  to  the  east.  I  have  taken,  for  the 
purpose  of  discussion,  two  well-known  companies,  the  Peninsular  and 
Oriental,  trading  to  the  east,  and  the  Cunard  vessels  engaged  in  the 
Atlantic  service. 


670  The  Sanitation  of  Jlolcrn  Passenger  Ships. 

The  necessities  of  the  two  companies  are  vastly  ilifferent.  In  vessels 
the  greater  part  of  whose  voyage  is  through  the  tropics,  the  chief  object 
for  the  comfort  and  well-being  of  the  passengers  has  been  to  provide  free 
natural  and  mechanical  ventilation  and  protection  from  the  sun.  On  the 
other  hand,  in  those  vessels  crossing  the  Atlantic,  especially  in  winter, 
everything  has  been  done  to  get  the  interior  temperature  comfortable, 
and  to  provide  ample  ventilation  by  warm  air  by  mechanical  means ;  in 
both  cases  I  think  the  designers  have  well  succeeded  in  this  matter. 

I  propose  to  deal  with  the  eastern-bound  ships  first. 

We  may  take  it  for  practical  purposes  that  a  big  modern  passenger 
ship  represents,  in  the  way  of  population,  a  big  A-illage  or  even  a  small 
country  town,  as  yon  are  probably  aware  that  the  full  complement  of 
passengers  and  crew  of  one  of  these  ships  is  between  two  and  three 
thousand,  the  length  of  such  vessels  being  anything  from  500  to  between 
700  and  800  feet,  30  to  80  feet  beam,  with  a  depth  of  from  30  to  50  feet. 
Under  these  conditions  one  at  once  realises  the  difficulty  of  ventilation. 

The  water  supply  is  merely  a  question  of  storage.  The  lighting  and 
heating  are  also  simple  matters. 

Ventilation. — The  proper  renewal  of  the  air,  in  east-bound  ships,  is 
obtained  by  the  use  of  electric  fans  in  the  saloons,  smoking  and  music 
rooms,  lounges,  and  in  the  passengers"  cabins.  In  addition  there  are 
numerous  shafts  for  ventilating  purposes,  and  wherever  possible  open  sky- 
lights. Compared  with  ships  of  a  fitrmer  day,  there  is  no  difference  in 
this  matter,  apart  from  the  size  of  the  ships,  except  that  electric  fans  now 
supi>lement  the  other  methods,  and  in  fact  largely  supplant  them. 

As  the  company's  ships  have  always  been  fitted  fur  tropical  work,  the 
natural  ventilation  has  always  been  a  prominent  featuiv  in  construction. 

Ileatini/. — An  extensive  system  of  steam-pipes  proviiles  the  heat  neces- 
sary for  warming  the  ship  when  in  cold  latitudes.  In  the  old  days,  open 
fireplaces  in  the  saloons,  etc.,  was  the  method  in  general  use. 

Lighting. — Electric  light  is  now  universal,  in  place  of  oil  lamps,  and  at 
a  still  earlier  date,  candles. 

Crew's  Quaiters. — With  the  increase  in  the  size  of  ships,  and  the 
improved  arrangements,  the  space  allotted  to  the  crew,  both  native  and 
European,  has  become  considerably  enlarged.  The  natives  are  housed  on 
the  upper  pooj)  deck,  whereas  in  ])ast  times  they  were  on  the  lower  fore- 
castle, and  in  addition,  in  all  the  modern  ships,  a  very  large  covered-in 
deck  space  is  now  available  for  the  native  crew.  The  cubic  space  allotted 
to  the  crew  and  passengers  is  greatly  in  e.\cess  of  the  minimum  required 
by  the  Board  of  Trade. 

Storage  of  Fooil  and  Water. — The  refrigerating  chamber  has,  of  course, 
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worked  a  revolution  in  the  storage  of  food.  The  ships  belonging  to  the 
P.  &  O.  are  all  supplied  with  the  latest  improved  type  of  refrigerating 
plant,  and  the  preservation  of  food  is  much  simplified.  Before  this,  live- 
stock was  carried. 

The  company's  ships  are  planned  to  woi'k  successfully  in  the  tropics, 
and  whereas,  in  the  old  days,  passengers  had  to  be  frequently  battened 
down  during  bad  weather,  such  a  thing  is  now  unknown,  on  account  of 
the  cabin  accommodation  being  built  high  up. 

Bathrooms  and  lavatories  are  plentiful,  and  the  water-closets  are  all 
built  on  the  open  plumbing  system.  The  soil-pipe  is  trapped  lioth  at  the 
pan  and  at  the  end  opening  into  the  sea. 

Water  for  drinking  purposes  is  stored  in  tanks  and  is  passed  through 
filters  before  reaching  the  consumer. 

Medical  Arrangements. — With  the  march  of  progress  in  sanitation,  and 
the  demand  on  the  part  of  the  public  for  increased  facilities  for  medical 
treatment,  the  accommodation  for  those  who  are  sick  has  from  time  to 
time  been  improved,  and  on  all  the  ships  belonging  to  the  company, 
cabins  are  set  apart  for  those  who  have  contracted  infectious  diseases,  or 
who  require  to  be  separated  from  others.  In  the  newest  boats  the  cabins 
are  fitted  with  all  appliances  that  are  necessary  to  treat  disease,  and  all 
ships  carry  a  surgeon  and  a  scale  of  drugs  far  in  excess  of  what  is  laid 
down  by  the  Board  of  Trade.  In  addition  to  the  hospital  cabins  there  is, 
on  all  ships,  a  surgery  in  close  proximity  to  the  surgeon's  cabin.  Manv 
vessels  are  also  provided  with  steam  disinfecting  chambers. 

Ventilation. — The  Cunard  Company  has  adopted  the  thermo-tank  sys- 
tem of  ventilation  on  the  two  latest  additions  to  their  fleet.  This  system 
aims  specially  at  insuring  to  all  the  living  quarters  of  the  ship  a  continuous 
supply  of  fresh  air,  which  is  not  only  warmed  to  the  requisite  degree,  but 
is  humidified  so  that  none  of  the  bad  effects  of  over  drying  can  be  felt. 
In  cold  weather  the  warmed  air  is  discharged  through  a  regulated  louvre 
into  each  compartment,  near  the  level  of  the  ceiling ;  as  it  cools  it 
gradually  sinks  to  a  lower  level,  carrying  with  it  any  carbonic  acid  gas,  to 
the  passage  ways,  where  means  are  pi'ovided  for  allowing  it  to  pass  outside. 
In  warm  weather,  or  when  heating  is  not  necessary,  the  reverse  action 
takes  place,  as  the  louvres  near  the  ceiling  constitute  the  exhaust,  with 
the  result  that  the  warm  impure  gases  leave  at  the  top  of  the  room,  and 
fresh  atmospheric  air  comes  in  at  the  floor  level. 

These  thermo-tanks,  the  manufacturers  state,  are  capable  of  changing 
the  air,  either  by  exhaust  or  supply,  at  least  from  six  to  eight  times  per 
hour,  and  they  are  also  capable  of  maintaining  a  temperature  of  at  least 
65  degrees  Fahr.  in  the  coldest  weather.      In  addition   they  are  inter- 


672  The  SiDutation  of  Modern  Passcnyer  Ships. 

connected,  so  that  in  the  case  of  the  breakdown  of  any  tliermotank  a 
supply  can  always  be  obtained  from  another. 

The  thernio-tank  system,  as  introdnced  by  the  Thermo-tank  \'entila- 
tinc  Company,  of  (rlnsiiow,  generally  consists  of  an  electric  motor 
operating  a  fan  wliicli  discharges  air  to  the  outside  of  a  tube  heater. 
The  air  then  jiasses  through  the  tubes,  and  comes  in  close  contact  with 
the  heater  sui'face,  flowing  thence  to  the  main  distributing  trunks.  Two 
valves  are  used  for  controlling  the  passage  of  air;  one  for  regulating  the 
temperature,  while  tiie  mushroom  valve  on  the  top  is  provirled  for  the 
exhaust  air.  It  will  be  noted  that  the  air  passes  round  the  outside  of  the 
heater  on  its  way  to  the  tubes,  so  that  the  loss  from  radiation  is  very 
small,  the  outer  casing  of  the  thermo-tank  being  always  cool. 

The  heater  is  warmed  by  steam  from  the  main  boilers,  entering  at  the 
to]j,  with  an  exhaust  at  the  bottom.  The  pressure  of  steam  is  reduced  to 
about  30  lbs.,  and  a  relief  valve  is  fitted  to  blow  off  at  from  80  to  100  lbs. 
pressure.  The  heater  and  all  its  connections  are  tested  to  the  full  boiler 
pressure.  The  air  is  humidified  by  means  of  a  special  valve  admitting 
steam  in  a  fine  spray,  through  small  needle-holes  in  a  copper  hoop  sur- 
rounding the  heater.  There  are  65  of  these  machines  fixed  in  different 
parts  of  the  ship,  and  the  whole  time  of  two  engineers  is  devoted  to  them. 

The  work  of  the  thermo-tanks  is  further  augmented  by  means  of 
twelve  powerful  exhaust  fans,  which  are  connected  by  means  of  trunks 
respectively  to  all  the  galleys  and  pantries,  bathrooms,  lavatories,  and 
water-closets,  these  fans  being  of  sufficient  capacity  to  change  the  air  in 
the  above-mentioned  compartments  at  least  fifteen  times  ])er  hour. 

In  addition  to  the  living  ijuarters,  the  holds  and  other  compartments, 
forward  and  aft,  are  also  mechanically  ventilated,  so  that  all  natural 
ventilation  refjuiring  cowl-heads,  or  openings  through  decks,  has  been 
dispensed  with. 

Balhroomn  and  Laraton/  Accomtnodatioii. — The  accouunodation  on  the 
Lusitania  and  Mauretania  is  very  complete  and  up-to-date.  A  few 
details  of  the  various  fittings  may  be  of  interest. 

The  closets  in  the  first  and  second  class  arc  of  the  wash-down  typo, 
l)ut  the  outlet  is  flanged,  and  is  six  inches  or  eight  inches  above  the  deck. 
Attached  to  this  outlet  is  a  white-metal  box,  which  encloses  the  valve, 
Doulton's  patent  storm  valve.  This  allows  a  clear  discharge  of  the  con- 
tents of  the  pan,  while  the  valve  prevents  back  flow.  It  is  also  accessible 
for  repair  without  removing  the  closet.  The  closet  has,  therefore,  the 
cleanliness  of  the  wash-down,  with  a  deep  seal  to  the  pan,  in  addition  to 
the  advantages  of  the  single  valve  ])attern. 
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For  tlie  third  class  passengers  a  door  action  is  used.  The  valve  is  made 
on  the  same  principle  as  for  the  first  and  second  class,  but  is  actuated 
ky  the  opening  of  the  door.  The  closet  is  flushed  wlien  tlie  door  is 
opened  on  entrance,  and  again  when  the  user  leaves. 

The  urinals  are  of  the  latest  circular-backed  pattern,  the  backs  being 
semi-circular,  so  shaped  with  a  returned  rim  that  neither  iirine  nor  water 
can  come  in  contact  with  any  joints.  The  bases  discharge  into  a  channel 
which  is  covered  by  a  white-metal  hinged  grating.  The  divisions  are  in 
marble,  varying  according  to  class.  Each  range  is  flushed  by  an  auto- 
matic tank  connected  to  spreaders,  which  cleanse  the  backs.  A  separate 
pipe  is  carried  from  the  tank  to  a  sparge  pipe  above  the  channel,  so  that 
everv  part  that  may  be  soiled  is  cleansed  automatically. 

The  baths  are  of  cast  iron,  enamelled  inside  and  out  with  white  vitreous 
porcelain.  Each  first-class  bath  has  a  white-metal  spray  with  showers. 
Each  fitting  is  governed  by  a  Doulton  patent  mixing  valve,  by  means  of 
which  the  water  can  be  regulated  to  any  temperature  by  a  slight  move- 
ment of  the  lever.  Cold  must  be  turned  on  first,  which  prevents  scalding. 
The  supply  to  the  bath  enters  at  the  bottom,  thus  avoiding  steam,  and 
is  noiseless.  A  thermometer  is  fixed  to  each  valve,  so  that  the  bather  can 
at  once  see  the  temperature.  The  baths  for  the  other  classes  of  passengers 
and  for  crew  are  of  the  same  material,  the  only  difference  being  in  the 
size  and  fittings,  some  being  without  showers. 

Storage  of  Food  and  Water. — The  steward's  store  rooms  on  the 
Lusitania  have  a  cubic  capacity  of  25,000  feet.  They  are  divided  into 
various  compartments,  such  as  beef  house,  mutton  and  poultry  shop,  stores 
for  fruit  and  vegetables,  groceries,  flour,  wine,  and  spirits,  etc.,  all  con- 
venient to  the  kitchen,  which  extends  across  the  full  width  of  the  ship 
on  the  main  saloon  deck. 

Water  for  drinking  purposes  is  stored  in  tanks,  antl  is  filtered  before 
reaching  the  consumer.  The  fresh  water  capacity  of  the  latest  Cunarders- 
is  very  large,  the  tanks  for  drinking  purposes  containing  250  tons,  the 
remainder  of  the  fresh  water  being  carried  in  the  double  bottom,  the  ship 
usually  having  over  2,000  tons  on  board  when  leaving  port. 

Passenger  Accommodation. — Not  many  of  the  present  generation  have 
reading  and  imagination  enough  to  contrast  the  sea  life  of  to-day  with 
that  which  was  suffered  a  century  ago  or  more.  Now-a-days  it  is  a  real 
pleasure  to  travel  by  sea,  in  days  long  since  it  was  a  dread. 

The  first  and  second-class  passengers  are  berthed  in  two  and  four- 
berth  rooms,  which  are  exceedingly  spacious,  varying  from  8  ft.  by  8  ft. 
to  12  ft.  G  in.  by  10  ft.,  with  a  height  of  10  ft.  in  rooms  on  the  D  deck. 
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Arrangements  have  been  made  to  connect  water-closets  and  baths  with 
a  large  number  uf  tlie  state-rooms,  and  in  this  respect  the  Lusitauia  and 
Mauretania  are  unexcelled.  Third-class  passengers  are  berthed  on  the 
upper  passenger  deck,  the  space  amounting  to  11,069  sq.  ft.,  with  an 
average  height  of  8'7  ft.  =  101,520  cubic  ft,  or  778  adults  at  lo  sq.  ft. 
each.  In  this  space  only  &22  persons  are  berthed  in  rooms  of  two  and 
four  berths. 

On  the  lower  passenger  deck  the  berthing  space  amounts  to  i>,S16 
sq.  ft.,  with  an  average  height  of  7"8  ft.  =  7G'54  cubic  ft.,  or  546  adults 
at  18  sq.  ft.  each  person.  In  this  space  .")20  persons  are  berthed  in  rooms 
of  two  and  four  berths.  Each  third  class  state-room  is  fitted  with  wash 
basin  and  there  are  a  large  number  of  baths. 

Lighting. — On  the  Lusitania  there  are  about  6,300  lamps,  mostly  of 
15-candle  power. 

Apart  from  the  very  complete  system  of  artificial  ventilation  and 
heating  of  all  parts  of  the  ship,  electricity  is  also  applied  in  the  ventilation 
of  the  engine  room,  electric  motors  and  electric  heaters  are  very  exten- 
sively in  use  in  connection  with  the  galleys  and  pantries,  there  being  41 
different  machines  or  heaters  in  opei-ation,  performing  such  various  duties 
as  dough-making,  dish  washing,  ice-cream  freezing,  knife  and  boot  clean- 
ing, potato  peeling,  beef  and  bird  roasting. 

The  following  is  the  hospital  accommodation  on  tlie  Lusitania : — 

For  Men. — 2  wards,  223  sq.  ft.  area ;  4  beds  in  each  ward ;  bath  and 
w.c,  46  sq.  ft.  For  Women. — 2  wards,  217  sq.  ft.  ai'ea ;  4  beds  in  each 
ward ;  bath  and  w.c,  52  sq.  ft. ;  height,  8  ft.  8  in.  Jnfectious  Diseases 
Hosjntal. — 1  ward,  b'6  sq.  ft.  area,  4  beds ;  1  ward,  52  sq.  ft.  area,  2  beds ; 
bath  and  w.c,  30  sq.  ft.     Disjtensary. — 8  ft.  X  8  ft.  5  in.  =:  68  sq.  feet. 

To  me  a  huge  modern  vessel  seems  to  be  the  finest  specimen  of  man's 
brain,  power,  and  handicraft.  We  only  have  for  a  moment  to  think  that, 
however  the  winter  gales  of  the  North  Atlantic  and  the  huge  Atlantic 
seas  hammer  and  thrash,  or  the  monsoon,  the  cyclone,  or  the  ty|)hoon  of 
tropic  seas  hurl  their  forces  against  the  vessel,  she  still  holds  her  way 
through  it  all,  rarely  more  tiian  a  few  hours  late.  The  administration  of 
the  floating  town  goes  on  with  the  regularity,  comfort,  and  safety  of  a 
huge  modern  hotel,  rarely  is  a  meal  disturbed. 

In  conclusion  let  me  e.Ni)ress  my  thanks  to  tlie  1*.  vlt  O.  and  Cunard 
Companies  for  tiieir  courtesy  and  for  tiie  enormous  amount  of  particulars 
afforded  me  in  reference  to  their  vessels,  particulars  whicii  it  wotild  be 
impossible  to  introduce  within  the  scope  of  this  paper. 

[For  Discnuslon  on  thin  paper,  .tc?  jiaoe  67S.j 
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SANITATION    AFLOAT. 

By     D.      JEM'KIIN'S,      Cert.  R. San. I., 
Chief  Inspector,    Cardiff  Port  Sanitary  Authority. 


rpHE  sanitary  authorities  of  the  principal  ports  in  this  country,  and  also 
I       of  some  of  the  ports  on  the  Continent  of  Europe,  are  now  paying 
a  great  deal  of  attention  to  this  matter. 

It  is  only  of  late  yeai's  that  anything  in  the  way  of  ship  inspection  has 
been  can-ied  out  by  those  responsible  for  the  administration  of  the  public 
health  in  this  respect,  and  it  is  most  gratifying  to  find  that  a  great  deal  of 
improvement  has  taken  place  in  connection  with  the  sanitary  condition  of 
our  floating  population ;  and,  indeed,  it  is  but  right  that  these  men  should 
receive  special  attention,  and  be  made  as  comfortable  as  possible  whilst 
performing  their  duties  at  sea,  which  are  of  an  arduous  nature,  through 
the  constant  changes  in  the  climates  which  they  have  to  pass  through, 
and  other  hardships  too  numerous  to  mention  on  an  occasion  of  this  sort. 

The  duties  of  the  sanitary  inspector  are  laid  downi  in  tlie  General 
Orders  of  the  Local  Government  Board,  of  the  19th  tluly,  1883.  The 
following  being  a  summary  as  defined  in  Article  13  of  Section  IV. 

He  shall  by  inspection  of  the  shipping  in  the  district  keep  himself 
informed  in  respect  of  the  nuisances  existing  therein  that  require  abate- 
ment under  the  Public  Health  Act,  1875;  of  the  breach  of  any  by-laws  or 
regulations  made  by  the  port  sanitary  authority  for  the  suppression  of 
nuisances.  He  shall  give  immediate  notice  to  the  medical  officer  of  health 
of  the  occurrence  of  any  infectious  or  epidemic  diseases  on  the  arrival  of 
any  ship  or  vessel  having  such  disease  on  board,  and  also  inform  him  of  any 
nuisance  injurious  to  health,  and  of  any  overcrowding  in  a  vessel,  and  be 
subject  in  all  respects  to  the  instructions  of  the  medical  officer  of  health 
in  all  matters  relating  to  any  dangerous  infectious  or  epidemic  disease. 
He  shall  also  keep  a  systematic  record  of  the  sanitary  condition  of  each 
of  the  ships  in  his  district,  and  of  any  action  taken  by  him  under  the 
Sanitary  Acts. 

The  difficulties  which  the  port  inspector  has  to  contend  with  in  tlie 
performance  of  his  duties  are  manifold,  and  require  a  great  deal  of 
discretion  and  pei"suasion,  owing  to  the  constant  and  rapid  movements  of 
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ships  from  port  to  port,  and  the  inadequate  means  pi'ovided  by  the  Public 
Health  Acts  for  dealing  promptly  and  efficiently  with  nuisances  and 
sanitary  defects  on  board  ships.  In  this  respect  our  brother  officers  in 
urban  and  rural  districts  have  the  advantage  over  us ;  it  matters  not  what 
time  it  takes  to  go  through  the  formalities  of  obtaining  an  official  order 
from  the  committee,  the  house  can  always  be  found,  but  this  is  not  the 
case  with  ships,  wliich  are  constantly  on  the  move.  Section  !i)4  of  the 
Public  Health  Act,  1^75,  should  be  amended,  and  power  be  given  to  the 
inspector  (with  the  consent  of  the  medical  officer  of  health)  to  serve 
official  notice,  and  take  legal  proceedings  in  default  of  compliance,  instead 
of  having  sometimes  to  wait  a  month  or  more  before  obtaining  the 
consent  of  the  committee.  There  are  numerous  sections  in  the  Public 
Health  Acts  relating  to  port  sanitary  administration,  but  the  principal 
ones  which  relate  to  nuisances  are  Sections  1)1  to  111  of  the  principal  Act 
(both  inclusive)  and  Sec.  2  of  the  Public  Health  (Ships,  &c.)  Act,  188o. 

The  chief  defects  found  on  board  ships  are  defective  and  leaky 
side-ports  and  prisms,  bulkheads,  floors,  hawse  pipes  and  cable  casings, 
defective  stoves,  funnels  and  flanges,  ventilators  and  ventilation,  lighting 
and  drainage,  leaky  decks,  defective  or  unlined  iron  decks  over  bunks, 
defective  lamps,  water  tanks  and  casks,  also  defective  and  insufficient 
closet  accommodation.  In  addition  to  the  defects  enumerated  above,  the 
nuisances  are  numerous  and  of  various  character,  such  as  dirty  and  often 
dilapidated  crew-spaces,  which  should  receive  the  special  attention  of  some 
person  in  authority  on  board,  otherwise  these  places  arc  often  allowed  to 
get  into  a  filthy  condition;  they  should  be  periodically  cleansed,  painted 
or  limewashed,  and  well  flushed  with  fresh  air  by  means  of  the  ventilators 
and  side  scuttles.  Shij/s  stores,  such  as  paints,  oils,  etc.,  should  on  no 
account  be  kept  in  the  living  spaces  of  tiie  crew,  or  in  lockers  adjoining 
and  ventilating  into  the  same.  Direct  communication  between  the  crew 
spaces  and  water-closets  should  be  abolished,  and  the  latter  removed  as 
far  as  possible  from  all  living  spaces,  with  doors  opening  out  on  deck, 
instead  of  in  the  alleyways  as  is  often  found,  with  no  proper  means  of 
light  and  ventilation.  When  men  are  berthed  under  the  top-gallant 
forecastle,  or  poop,  suitable  drainage  should  be  provided  by  means  of  lead 
))ipes  from  the  forecastles  and  adjoining  berths,  leading  out  on  deck 
tln-ough  the  water-closets. 

The  old  system  of  drainage  in  lower  forecastles  leading  to  the  bilges 
has  been  abolished  by  the  Hoard  of  Trade.  Wooden  bulkheads  wliich 
sei)arate  the  closets  from  the  crew  spaces  should  be  double,  with  felt 
between.     Hawse  jiipes  and  cable  casings  leading  through  top-gallant  or 
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lower  forecastles  ai'e  also  a  source  of  nuisance  and  cause  for  complaint, 
owing  to  tlie  continual  use  of  the  ancliors  and  chains  these  become  leaky, 
and  we  often  find  the  foremost  bunks  built  around  these  iron  pipes,  the 
consequence  is  that  the  occupants  tliereof  suffer  more  or  less  from  damj> 
beds,  owing  to  leakage  or  moisture. 

Moisture  or  condensation  on  iron-work  in  crew  spaces  must  be  very 
injurious.  The  Board  of  Trade  requirements  in  connection  with  the 
lining  or  sheathing  of  iron-work  are  very  limited ;  only  that  portion 
immediately  over  the  bunks  underneath  or  on  top  of  the  iron  deck  need  be 
covered  over  with  wood.  The  protection  from  heat  in  warm  weather,  and 
from  moisture  in  cold  weather,  thus  provided,  is  inadequate ;  the  whole 
of  the  iron-work  should  either  be  lined  with  wood,  or  covered  over  with 
granulated  cork,  so  that  all  dampness  arising  may  be  absorbed.  Opinions 
differ  in  these  matters,  some  say  that  if  the  crew  spaces  were  always  well 
ventilated,  no  condensation  would  take  place.  This  may  be  so  when  a 
vessel  is  in  port,  but  it  is  not  practicable  at  sea  in  rough  weather.  Other 
nuisances  are  caused  where  openings  into  the  forepeak  or  lazarette  are  in 
the  crew  spaces,  and  from  foul  accumulations  deposited  in  various  parts  of 
the  ship,  mostly  in  the  alleyways,  and  in  close  proximity  to  the  officers' 
and  engineers'  quarters ;  also  from  foul  and  offensive  bilges,  and  unless 
particular  attention  is  paid  to  these  they  become  a  source  of  great 
nuisance,  especially  in  the  case  of  grain  ships.  If  the  limber  boards  are 
not  tight,  grain  will  find  its  way  into  the  bilges,  which  invariably  contain 
a  quantity  of  salt  water,  and  with  the  rolling  of  the  ship  the  grain  and 
water  get  mixed,  and  thus  cause  a  most  noxious  fermentation.  The  same 
thing  also  applies  to  the  engine-room,  but  instead  of  the  bilges  therein 
being  charged  with  grain,  they  are  more  or  less  receptacles  for  grease  and 
oil,  which  require  to  be  constantly  cleansed  and  disinfected  with  a  solution 
of  carbolic  acid.  The  sanitary  condition  of  our  modern  ships  is  superior 
to  that  of  days  gone  by  ;  yet  there  is  room  for  improvement.  'Slen  had 
to  eat,  sleep,  and  wash  in  a  place  almost  devoid  of  light  and  ventilation; 
their  bunks  often  used  as  a  wardrobe  and  larder,  and  the  maximum  air- 
space allowed  by  the  Board  of  Trade  for  each  person  being  only  12  cubic 
feet,  whereas  on  shore  we  consider  250  or  300  cubic  feet  inadequate. 

Thanks  to  the  Legislature,  the  crew  spaces  in  all  new  ships  have 
been  increased  to  120  cubic  feet  per  man,  with  improved  ventilation  and 
lighting;  and  provision  has  been  made  for  food  lockers,  mess-i"ooms,  bath- 
rooms, and  steam  heaters  or  stoves  for  warming  purposes.  Improvements 
are  made  in  closet  accommodation,  troughs  being  fitted  in  most  vessels 
carrying  large  crews,  and  in  some  cases  these  are  automatically  flushed 
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from  tlie  engine-room  ;  by  these  means  nuisances  are  greatl}'  reduced, 
otherwise  they  become  very  offensive,  especially  when  they  are  close  to  the 
living  spaces.  All  closets  should  be  removed  as  far  as  possible  from  these 
places.  In  sailing  ships,  deck  houses  should,  as  far  as  practicable,  replace 
lower  forecastle,  and  in  the  case  of  steamships  the  crew  should  be  berthed 
in  the  after-part  of  the  vessel,  commonly  called  the  poop.  The  benefits 
derived  in  having  the  crew's  quarters  fitted  up  in  these  places  are 
numerous,  not  only  fi'om  a  sanitary  point  of  view,  but  the  advantages 
are  great  in  cases  of  collision.  Tanks  and  casks  containing  water  for 
drinking  and  domestic  purposes  should  receive  careful  attention;  over  fifty 
per  cent,  of  the  samples  taken  from  ships  at  this  port  and  sent  to  the 
Public  Health  Laboratory  for  bacteriological  examination  and  analysis 
proved  to  be  contaminated.  Section  70  of  the  Public  Health  Act,  1875, 
does  not  apply  to  ships,  but  in  this  port  power  is  given  to  the  iledical 
Officer  of  Health,  under  the  Corporation  Act  of  1894,  Sec.  75,  to  cause 
any  tank,  cask,  or  other  receptacle  in  any  ship  or  vessel  containing  water 
for  drinking  or  domestic  purposes,  to  be  emptied  and  cleansed,  if  he  is 
satisfied  that  the  same  is  so  polluted  as  to  be  injurious  to  health. 

I  am  of  opinion  that  if  power  were  given  to  Port  Sanitary  Authorities 
whereby  all  crew  spaces  and  sanitary  arrangements  on  board  all  new  ships 
were  under  their  supervision  during  construction,  a  great  deal  of  improve- 
ment could  be  carried  out  at  first  cost,  and  not  as  at  present,  after  con- 
struction, when  defects  have  been  found,  giving  rise  to  the  complaints  of 
those  who  have  to  make  the  ships  their  homes. 


\_Thu  Discussion  applies  also  to  the  Paper  hy  Dk.  F.  M.  Williams, 
page  609.'\ 

Dr.  llEHiiEnT  Williams  (Port  of  London)  said  that  the  papers  represented — 
1.  AVliat  could  be  done.  2.  What  was  the  actual  state  of  affairs  on 
small  steamers. 

He  emphasised  the  im])()rtiuice  of  co-operation  between  jiorl  siinitnry 
authorities,  especially  as  owing  to  tlie  constant  movement  of  ships  it  was  not 
possible  to  get  defects  remedied,  and  so  it  liad  been  the  practice  to  rejiort  tlie 
defect  to  the  medical  officer  of  be.iltli  of  the  ])ort  to  which  the  vessel  was 
proceeding. 

A  de8cri])tion  was  given  of  tlie  unbenlthy  condition  of  crews'  closets  on 
ship  board.  The  want  of  cleanliness  in  forecastles  was  not  to  be  wondered 
at  when  it  was  remembered  tlint  they  were  in  constant  occupation,  and  that 
it  was  no  one's  duty  to  cleanse  them. 
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Kol'rigerating  chambers  on  board  passenger  sliips  should  be  regularly 
examined ;  unsound  meat  had  been  found  in  many  instances. 

Attention  was  drawn  to  the  practice  of  persons  suffering  from  tuberculosis 
going  on  board  ships  and  being  placed  in  a  cabin  with  healthy  persons. 

The  crew's  space  should  be  under  supervision  by  the  sanitary  authority  at 
the  time  of  construction ;  instances  were  given  of  serious  defects  on  new  vessels 
which  had  passed  the  Board  of  Trade. 

Me.  H.  a.  Gabeett  (Torquay)  expressed  his  appreciation  of  the  very 
practical  hints  given  hj  Mr.  Jenkins.  He  called  attention  to  the  need  of  urban 
sanitary  authorities  treating  the  subject  of  inspection  with  greater  seriousness 
in  small  harbours  on  coast  towns,  which  were  the  resort  of  small  sailing  vessels 
and  tramp  steamers.  He  hoped  the  result  of  the  recent  inquiries  b}'  the  Board 
of  Trade  would  lead  to  the  compulsory  appointment  of  qualified  men  who  under- 
stood sanitation  of  ships. 

De.  W.  F.  Deardex  (Manchester)  said  he  thought  the  two  papers  exhibited 
an  excellent  contrast,  which  gave  great  opportunities  for  thought  and  considera- 
tion. If  large  passenger  vessels  were  built  on  sanitary  lines,  cargo  boats  and 
smaller  vessels  generally  should  be  also.  Both  classes  were  built  under  the  same 
set  of  requirements  issued  by  the  Board  of  Trade.  Self  interest,  of  course, 
insured  good  sanitation  of  passenger  vessels ;  they  must  be  salubrious  to  succeed 
in  these  days  of  competition.  This  did  not  obtain  as  an  incentive  with  other 
classes.  He  thought  that  the  Board  of  Trade  surveyor  should  be  more  insistent 
in  seeing  that  sanitary  requirements  were  complied  with. 

Dk.  W.  C.  Hossack  (Calcutta)  said  that  he  would  like  to  draw  attention 
to  the  special  considerations  that  arise  in  connection  with  the  sanitation  of  ships 
in  the  tropics,  particularly  with  reference  to  three  points,  ventilation,  hospital 
cabins,  and  protection  of  living  quarters  from  heat.  The  first  two  in  connection 
with  first  class  passenger  ships,  the  latter  in  connection  with  tramps.  The 
ventilation  of  the  big  liner  was,  in  ordinary  weather  at  sea,  most  satisfactory, 
but  in  port  and  in  rough  weather  when  the  hatches  had  to  be  closed  down, 
required  improvement.  The  electric  fans  which  were  used  were  part  of  no 
organised  system.  They  were  fixed  haphazard,  and  served  rather  to  circulate 
the  air  in  cabins  than  to  propel  it  in  any  definite  direction,  in  other  words, 
ventilation  required  to  be  more  systematised. 

Cabin  Hospitals. — Every  first  class  passenger  steamer  ought  to  be  compelled 
by  the  Board  of  Trade  to  provide  a  properly  fitted  hospital  cabin  with  a  central 
bed,  with  access  on  all  sides  for  purposes  of  operation.  At  present,  even  on 
high  class  ships,  patients  in  the  last  stage  of  malaria,  dysentery,  and  liver  abscess 
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were  put  into  ordinary  bunks  in  ordinary  cabins.     It  must  be  borne  in  mind  that 
such  patients  were  not  the  rare  exception  but  rather  the  rule. 

Xecesaitij  for  woodslieathiii'j . — The  crews'  quarters  on  the  big  liners  were 
admirable,  but  on  tramp  steamers  not  built  specially  for  the  tropics,  conditions 
might  at  times  be  almost  intolerable.  To  cross  the  iron  decks  and  enter  an  iron 
forecastle  at  midday,  when  the  temperature  was  100''  in  the  shade,  was  an  ordeal 
which  must  be  experienced  to  be  realised.  The  only  marvel  was  that  cases  of 
heat  stroke  were  not  more  common  than  thev  were. 


AIe.  T\'.  J.  HoPKixs  (Barry)  spoke  of  the  supervision  of  the  Board  of 
Trade,  and  contended  that  the  regulations  of  the  Board  of  Trade  were  made 
but  Dot  carried  out.  The  regulations  relating  to  lighting  in  forecastles  were 
that  should  one-tliird  of  the  light  be  blotted  out,  it  should  be  possible  to  read 
a  newspaper  in  any  part  of  the  forecastle. 

Further  the  regulations  provided  that  two  ventilators  should  be  provided  in 
every  forecastle.  Tliis  was  not  done,  the  Board  of  Trade  holding  that  one 
ventilator  and  a  hole  cut  in  the  bulkhead  to  the  adjoining  room  were  sufficient. 

He  was  of  opinion  that  the  Board  of  Trade  should  exercise  more  super- 
vision in  these  matters. 

Db.  F.  M.  AViLLLiiis  (Plymouth)  said  that  in  their  experience  in  Plymouth, 
sanitary  defects  in  vessels  were  chieily  caused  by  faulty  administration  on  ship- 
board, the  same  as  the  experience  of  Liverpool. 


681 


FOOD    INSPECTION    AT    POETS    OF 
ENTRY. 

By    W.     F.     DEARDEN,     1S£.R.C.S.,     L.R.C.P.,     D.P.H., 

Medical  Officer  of  Health,  Fort  of  Manchester. 


AFTER  hanging  fire  during  two  sessions  of  Parliament,  a  Bill  with  the 
direct  object  of  assigning  to  all  Port  Sanitary  Authorities  in 
England  and  "Wales  the  duty  of  inspecting  imported  food  stuffs  received 
the  Eoyal  Assent  in  September  last.  This  Act  provides  that  the  inspec- 
tion of  food  shall  be  governed  by  regulations  to  be  issued  by  the  Local 
Government  Board.  A  few  weeks  ago  I  received  a  draft  copy  of  these 
Regulations,  and  as  the  whole  work  of  food  inspection  will  be  regulated 
by  them  in  their  final  form,  the  proper  course  to  pursue  will  be  to 
consider,  from  our  own  point  of  view  as  representatives  of  Port  Sani- 
tary Authorities,  how  they  will  be  likely  to  fulfil  their  object. 

Should  anyone  want  to  find  justification  for  the  inspection  of  food- 
stuffs at  the  Port  of  Entry  into  the  United  Kingdom,  he  can  readily 
find  this  by  examining  the  "Annual  Statement  of  Trade,"  published  by 
the  Board  of  Trade.  The  retui-ns  for  1907  are  not  yet  available,  but 
those  that  are  available  are  sufficient  for  the  purpose.  The  value  of 
foreign  foods  imported  during  1906  was,  in  round  figures,  assessed  at 
£200,000,000,  and  that  this  amount  has  not  reached  finality  is  shown  by 
the  fact  that  in  five  years  the  value  has  increased  by  about  £30,000,000. 
The  value  of  food  stuffs  brought  into  the  principal  ports  in  England  and 
Wales  during  1906,  was  as  follows  : — 


London     . . 

.    £72,702,835 

Southampton 

£7,252,985 

Liverpool .. 

.       52,415,178 

^lanchester 

5,634,009 

Hull 

.       17,429,305 

Newcastle    . . 

5,235,078 

Harwich  .. 

8,824,483 

Grimsbv 

3,868,395 

Bristol       .. 

8,367,360 

Cardiff'        .. 

2,303,355 

It  is,  therefore,  apparent  that  we  are  dependent  upon  foreign  coun- 
tries for  our  means  of  subsistence,  and  surely  this  has  now  reached  a 
sufficient  pitch  for  us  to  take  iu  hand  means  of  insuring  to  the   public 
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tliat  such  food  is  of  a  proper  quality,  and  free  from  risk  of  communi- 
cating disease. 

Up  to  the  year  1006,  the  sanitary  autliority  of  the  Port  of  London  was 
the  only  Port  authority  which  had  power  to  inspect  these  imports,  and  the 
gain  to  the  public  by  the  exercise  of  this  power  has  been  amply  shown  in  the 
Annual  Keports  of  Dr.  H.  Williams,  the  Medical  Officer  of  Health.  In 
this  same  year,  the  Manchester  Port  Order  was  amended  by  giving  power 
to  make  these  inspections,  and  the  work  was  commenced  in  March  of  last 
year.  Shortly  after  the  Local  Government  Board  inquiry,  on  the 
Manchester  application,  had  been  held,  the  "Jungle"  scandal  in  America 
was  brought  prominently  before  the  public,  and  there  is  no  doubt  that  this 
made  our  application  more  secure,  during  the  subsequent  tight  which  took 
place  in  Parliament.  But  hostility  to  the  Manchester  Order  was  not 
founded  on  any  objection  to  a  system  of  food  inspection  at  the  port  of 
entry,  the  contention  being  that  Manchester  should  not  be  singled  out  for 
these  powers  when  all  other  ports,  excepting  London,  were  open  for  any 
class  of  goods  to  be  brought  in.  Although  this  argument  was  not  held  to 
be  sufficient  reason  for  refusing  the  Manchester  application,  the  justice  of 
it,  so  far  as  other  ports  were  concerned,  was  recognised,  with  the  result 
that  the  "  Public  Health  (Regulations  as  to  Food)  Act,  liK)7,"  was 
pushed  through  in  due  course. 

Although  the  amount  of  food  stuffs  imported  into  Manchester  is 
small  compared  with  that  brought  into  the  port  of  London,  the  first 
year's  administration  of  food  inspection  shewed  the  results  to  be  on 
exactly  the  same  lines  as  at  the  larger  port.  Daring  this  period  260  tons 
of  food  stuffs  of  many  kinds  were  condemned  as  unfit,  and  from  my 
experience  of  the  condition  of  the  articles  in  question,  I  can  safely  say 
that  the  public  have  very  much  benefited  thereby. 

In  dealing  with  the  draft  Regulations  issued  by  the  Local  Government 
Board,  I  have  thought  it  would  be  best  to  discuss  them  from  tiie  point  of 
view  of  ])ast  experience  in  supervising  food  inspection,  and  to  shew  the 
manner  in  which  they  will  modify  present  procedure.  By  their  Order 
the  Manchester  Port  Autliority  administer  the  food  clauses  of  the  Public 
Health  Act  of  1S75,  and  tlie  Amendment  Act  of  ItSl'O,  but  as  power  wsis 
given  in  the  Order  itself  to  inspect  articles  of  food  "on  a  ship,  or  brought 
by  a  ship  within  the  Authority's  jurisdiction,"  it  has  been  shewn,  through 
a  test  case,  that  we  have  in  addition  definite  power  over  goods  in  transit. 
To  the  Port  of  London  Authority  was  assigned  the  food  clauses  of  the 
Public  Health  ( London )  Act,  wiiich,  in  addition  to  ordinary  powers, 
enables  prosecutions  to  be  taken   in  the  case  of  goods  deposited  for  the 
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purpose  of  sale  or  of  preparation  of  sale.  Apart  from  the  effect  which  the 
difference  in  powers  must  necessarily  have,  the  mode  of  procedure  at  the 
ports  of  London  and  Manchester  can  be  taken  as  practically  the  same. 

The  Local  Government  Board  has  published  two  sets  of  draft  Regula- 
tions, one  concerned  with  general  food  inspection,  and  the  other  with 
inspection  of  foreign  meats  as  a  special  class. 

General  Regulations. 

After  a  careful  perusal  of  these  the  impression  gained  is  that  Port 
Authorities  generally  will  start  their  food  inspection  on  a  better  basis 
than  was  the  case  with  us  in  Manchester,  the  new  powers  being  much 
better  defined  and  a  distinct  improvement  on  those  we  have  bad  to  work 
tinder.  At  present  the  articles  to  be  examined  must  be  intended  for 
human  consumption,  but  in  future,  articles  commonly  used  for  the  food 
or  drink  of  man  will  be  deemed  to  be  intended  for  this  purpose  unless 
the  contrary  be  proved.  The  ^Manchester  power  of  inspecting  articles  of 
food  on  a  vessel  or  in  a  warehouse  within  the  Authority's  jurisdiction  is 
made  universal.  The  powers  of  inspection,  etc.,  are  assigned  to  the 
Medical  (Officer  of  Health,  but  the  Authority  will  be  able,  with  the  consent 
of  the  Local  Government  Board,  to  appoint  a  deputy  Medical  Officer  and 
Inspectors  to  exercise  such  of  the  powers  as  they  think  fit ;  the  Inspectors 
being  required  to  act  under  the  direction  of  the  Medical  Officer  of  Health. 

Although  examinations  occasionally  take  place  on  a  ship,  the  inspections 
in  warehouses  are  the  princi])al  concern  to  an  authority.  At  present  my 
Inspecting  Officer,  being  satisfied  by  sample  that  a  certain  proportion  of  a 
consignment  is  likely  to  turn  out  unsound,  serves  a  notice  of  seizure  upon 
the  wharfinger  in  charge,  and  obtains  the  name  and  address  of  the 
owner  for  further  notification.  The  Ship  Canal  Co.,  and  the  shipping 
firms  having  warehouses  of  their  own,  have  agreed  not  to  allow  any  of  these 
goods  so  seized  to  be  taken  away  without  the  consent  of  the  Inspector  or 
myself.  The  opening  up  of  the  rest  of  the  consignment  is  then  taken  in 
hand  by  the  owner,  at  his  own  expense,  the  authority  being  simply 
responsible  for  the  inspection.  In  future  the  inspecting  officer  will  be 
able  to  go  on  with  his  examination  at  once,  simply  calling  upon  those  in 
charge  of  the  ship  or  warehouse  to  unpack  or  uncover  as  much  of  the 
•roods  as  may  be  necessary  for  the  purpose  of  examination.  Whether  the 
owner  of  the  goods  or  the  Port  Sanitary  Authority  is  to  pay  the  expense 
of  this  preparation  for  examination  is  not  stated.  My  own  view  is  that 
the  wharfinger  must  provide  the  labour  on  demand,  the  cost  being  borne 
by  the  ow-ner.     In  the  rare  instances  where  labour  of  this  kind  has  been 
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required  In-  the  authoritv  it  has  always  been  furnished,  but  only  upon  a 
signed  requisition  for  labour  being  handed  in  by  an  officer  of  the 
autliority,  and  the  authority  being  made  responsible  for  the  charge.  On 
the  unsound  articles  being  separated,  the  inspecting  officer  is  at  present 
supposed  to  seize  these  and  at  once  carry  them  away  to  be  dealt  with 
by  a  magistrate,  though  he  does  not  always  do  so  on  account  of  his 
arrangements  with  the  occupiers  of  the  wareliouses.  Under  the  Regula- 
tions he  will  be  able  to  either  move  the  articles  or  give  notice  to  the 
person  in  charge  that  such  must  not  be  moved  until  dealt  with  by  a 
justice,  or  until  permission  be  obtained  from  the  medical  officer  of  health. 

If  the  articles  be  surrendered  for  destruction,  or  the  medical  officer 
agrees  to  their  being  utilised  for  some  satisfactory  purpose,  other  than 
human  food,  they  can,  as  at  present,  be  removed  under  supervision  for 
that  purpose.  The  justice  will  deal  with  the  unsound  articles  as  now,  if 
satisfied  that  the}'  are  unfit  for  human  consumption,  and  it  has  not  been 
proved  to  him  that  the  sale  for  human  consumption  was  not  intended.  If 
it  be  proved  to  the  justice  that  the  articles  are  not  intended  for  sale  for 
human  consumption  an  order  will  be  made  dismissing  the  complaint,  but 
setting  forth  such  particulars  of  the  goods  as  will  suffice  to  identify 
them,  along  with  the  names,  descriptions,  and  abodes,  of  the  importer 
and  the  person  who  is  to  take  delivery.  A  copy  of  this  document  will 
liave  to  be  furnished  to  the  authority.  Where  an  owner  raises  the 
contention  that  an  ai'ticle  is  not  imported  for  purpose  of  sale  for  human 
consumption,  and  he  has  not  satisfied  the  medical  officer  as  to  the  purpose 
for  which  it  will  be  used,  it  will  presumedly  be  necessary  to  give  him  a 
chance  to  a])j)ear  before  the  magistrate  when  a  condemnation  order  is  being 
sought  for.  The  inspecting  officer  is  to  be  empowered  to  take  samples, 
but  there  is  nothing  to  indicate  that  the  authority  will  be  expected  to  pay 
for  these.  In  practice,  however,  most  firms  are  willing  to  supiily  any 
samples  required,  tliougli  in  a  few  instances  my  autliority  lias  paid  the 
value. 

The  medical  officer  of  health  will  have  jiower  to  detain  any  consign- 
ment for  any  time  not  exceeding  4S  hours,  or  for  longer,  l)y  arrangement 
with  the  owner,  if  special  procedure  should  be  regarded  as  necessary  for 
the  purpose  of  the  examination.  Tliis  iletention  is  a])pareutly  intended 
to  allow  time  for  the  results  of  chemical  and  bacteriological  examinations 
to  be  obtained.  It  should  also  enalile  tiie  inspecting  officer  to  detain, 
pending  the  decision  of  the  medical  officer  on  the  condition  of  samples 
wliich  he  might  have  submitted  to  him.  The  utility  of  this  Kcguhition 
will  ilcpeiid  upon  the  elasticity  which  will  be  allowed  to  the  medical  officer 
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in  deciding  as  to  what  may  be  considered  as  "  special  procedure  "  necessary 
for  the  examination  of  articles  of  food.  The  quality  of  food  consignments 
generally  is  gauged  on  a  percentage  examination,  and  large  quantities  are 
passed  as  sound  on  this.  If  the  percentage,  on  the  other  hand,  proves  un- 
favourable, a  complete  examination  becomes  a  necessity,  and  from  my  own 
experience  I  should  certainly  class  such  as  "  special  procedure."  Notices 
served  in  connection  with  the  Regulations  may  be  sent  through  the  post. 

Provision  is  made  for  granting  seai'ch  warrants,  but  as  the  penalty  for 
disobeying  any  of  the  Regulations  is  £100,  I  should  not  anticipate  that 
these  will  be  extensively  required. 

Specific  direction  is  given  in  the  Regulations  to  keep  a  record  of  all 
articles  of  food  destroyed  or  otherwise  disposed  of.  Although  such  a 
direction  does  not  form  a  part  of  the  Manchester  Port  Order  of  1906,  a 
record  of  every  particular  in  connection  with  seizures,  destructions  and 
disposals  has  been  kept  in  my  office,  and  on  several  occasions  has  been 
utilised  by  interested  parties  as  a  trustwortjiy  reference  in  case  of  doubt 
or  dispute. 

The  Regulations  should  come  into  operation  on  the  1st  September  next, 
and  will  be  applicable  to  all  port  sanitary  authorities  in  England  and  Wales. 

Foreign  Meat  Regulations. 

The  reason  for  treating  foreign  meat  under  a  separate  set  of  Regula- 
tions can  readily  be  appreciated  on  perusal  of  a  recent  Report  by  Dr. 
G.  S.  Buchanan,  of  the  Local  Government  Boaixl,  on  "  Certain  Imported 
Meat  Foods  of  Questionable  Wholesomeness."  This  publication  you  are 
doubtless  familiar  with,  and  you  will,  therefore,  be  able  to  i-ecognise  at 
once  that  the  Regulations  are  framed  to  deal  effectively  with  the  particular 
classes  of  meats  indicated  in  the  Report  as  requiring  stringent  treatment. 
I  think  we  shall  all  agree  that  scrap  meat  and  carcases  of  pigs,  which 
present  nothing  to  an  inspecting  officer  to  indicate  whether  diseased  or 
not,  are  better  out  of  the  country,  and  that  such  popular  articles  as  tripe, 
tongues  and  kidneys,  should  not  be  allowed  a  market  in  England  when  so 
heavily  dosed  with  preservatives  as  has  been  proved  to  be  the  case. 

Under  the  Regulations  foreign  meat  is  to  be  tabulated  under  four 
headings.  Class  1  has  reference  to  fresh  or  preserved  "scrap"  meat 
which  cannot  be  identified  with  any  definite  part  of  a  carcase,  is  without 
bone  in  its  natural  state  of  attachment,  and  has  not  been  converted  into 
sausage  or  other  compound  or  manufactured  article ;  tripe,  tongues  or 
kidneys  packed jn  preservatives;  severed  and  other  edible  parts  of  a  pig, 
which  have  not  been  converted  into  ham  or  bacon,  or  are  boxed  without 
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an  official  certificate.  Class  2  refers  to  entire  carcases  of  pigs,  not  pre- 
pared as  bacon  and  ham,  which  are  without  the  head  in  it5  natural  attach- 
ment, and  without  the  lyrapathetic  glands  about  the  throat  or  other  parts 
of  the  carcase  in  their  natural  position.  Class  3  refers  to  severed  and 
other  edible  parts  of  pork,  which  are  boxed  with  an  official  certificate 
impressed  on  tlie  outside.  The  fourth  tabulation,  "Unclassified,"  I'efers 
to  anv  meat  not  in  any  of  the  three  classes  mentioned.  All  kinds  of 
meat  or  meat  preparations  coming  into  the  country  will  therefore  be 
covered  under  these  headings. 

It  will  be  the  duty  of  the  officer  of  customs  to  ascertain  the  presence  of 
foreicrn  meat  and  its  classification  on  a  ship  arriving  in  port.  In  the  case 
of  meat  of  Classes  1  and  2  he  must  prohibit  removal  until  examined  by  the 
medical  officer  of  health.  The  medical  officer  will  be  advised  forthwith, 
and  he  or  his  inspecting  officer  will  examine  the  meat.  The  officer  of 
customs  will  not  be  required  to  detain  meat  coming  under  Class  3,  or 
unclassified  meat,  unless  he  has  special  reasons  for  so  doing.*  Should  he  do 
so,  he  will  adopt  the  same  procedure  with  respect  to  such  meat  as  in  the 
case  of  Classes  1  and  2.  Should  the  officer  of  customs  not  place  a  bar 
against  the  removal  of  any  foreign  meat  this  will  not  interfere  with  the 
inspecting  officer  examining  and  dealing  with  such,  should  he  come  in 
contact  with  it.  Should  the  meat  come  under  Class  1  or  2  the  inspecting 
officer  will  serve  a  notice  in  writing,  forbidding  the  removal  of  the  meat  for 
any  purpose  other  than  exportation.  If  he  is  of  opinion  that  the  meat, 
though  belonging  to  Class  3  or  unclassified,  should  not  be  used  for  con- 
sumption in  this  country,  he  may  give  a  similar  notice  requiring  exportation, 
but  if  satisfied  that  it  may  be  removed  to  a  place  of  destination  in  England 
or  Wales,  for  any  other  purpose  than  exportation,  he  may  give  a  certificate 
to  that  effect. 

The  medical  officer  will  presumably  be  required  to  send  a  copy  of  any 
notice  for  exportation  to  the  clerk  to  the  authority,  who  must  within 
twelve  hours  after  receipt  of  the  same,  serve  a  written  notice  on  the 
importer,  to  the  effect  that  unless  he  gives  a  written  undertaking  to  export 
the  meat,  at  his  own  expense,  or  will  be  prepared  to  \)Yo\x'  before  a  justice 
that  the  meat  is  not  intended  for  sale  for  human  consumi>tion,  the  sauitjiry 
authority  will  order  the  meat  to  be  destroyed..  Any  undertaking  must  be 
given  within  twelve  hours,  or  the  meat  will  be  destroyed  by  the  authority. 
If  an  undertaking  to  export  be  given  this  must  be  e.\ecuted  within  three 

•All  intimation,  pivcn  from  time  to  time  liy  the  Medical  Officer  of  llualih  to  the 
CoUectnr  of  f'uslonis,  that  any  particular  kind  of  meat  or  meat  preparation  will  reiiuire 
examiuatiuu  should  constitute  u  "  special  reason." 
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days  to  avoid  destruction.  Should  the  importer  undertake  to  prove  before 
a  justice  that  the  meat  is  not  intended  for  sale  for  human  consumption, 
the  authority  must  Ijring  the  matter  before  a  justice  within  twenty-four 
hours.  Should  the  contention  of  the  importer  not  be  proved,  the  justice 
ordei's  destruction  (not  exportation),  but  if  proved,  he  directs  the  removal 
of  the  prohibition,  at  the  same  time  setting  forth  on  his  order  particulars 
of  identity  of  the  meat,  the  importer,  and  the  person  to  whom  it  is  to  be 
delivered.  Full  ])articulars  of  the  seizures  and  disposals  are  to  be  kept  by 
the  authority. 

As  it  would  not  always  be  possible  to  export  undesirable  meat  within 
the  tliree  days'  limit,  owing  to  the  requisite  boats  not  being  available 
within  this  time,  from  the  port  of  landing,  it  is  to  be  presumed  that  safe 
custody  until  the  proper  exporting  medium  has  been  provided  will  be 
regarded  as  sufficient. 

So  far  as  concerns  official  certificates  attached  to  foreign  meats,  the 
only  ones  which  will  be  recognised  will  be  published  in  the  London 
Gazette,  as  satisfactorily  indicating  that  the  meat  has  been  free  from 
disease,  and  has  been  dressed  and  prepared  in  such  a  manner  as  to  prevent 
any  danger  to  the  public  from  contamination.  It  may  be  noted  that  the 
only  meats  requiring  an  official  certificate  under  the  Regulations  as  drafted 
are  severed  and  other  edible  parts  of  a  pig. 

These  special  Regulations  should  come  into  operation  on  1st  Xov.  next. 

It  would  without  a  doubt  have  been  interesting  to  have  retailed  some 
of  my  experiences  of  the  unsound  food  which  I  have  come  across  in 
the  exercise  of  my  duties  in  Manchester,  but  I  must  leave  room  for 
those  who  have  to  follow.  I  should  like  to  point  out,  however,  that 
experience  teaches  me  that  the  bulk  of  importers  are  not  at  all  difficult 
to  get  on  with  when  they  understand  the  working  of  food  inspection 
regulations  at  a  port.  They  approve  of  the  principle  of  food  inspection, 
and  have  no  desire  to  import  anything  unsound.  They  are  prepared  to 
work  in  harmony  with  the  inspectors  to  secure  prompt  dealing  with  any 
of  their  goods  under  suspicion,  so  that  there  may  be  no  unnecessary 
delay  in  delivery,  and  they  seldom  dispute  the  decision  of  an  inspector 
as  to  unsoundness.  The  certificates  of  seizure  given  by  the  inspectors  in 
exchange  for  surrender  have,  furthermore,  proved  a  distinct  advantage 
to  these  people  in  arranging  deductions  from  payments  to  the  consignor. 
On  the  other  hand,  those  people  who  are  importing  foodstuffs  of  a 
known  risky  character  very  soon  give  up  the  business  after  inspection 
commences.  I  unhesitatingly  approve  of  the  new  draft  Regulations.  It 
is  not  to  be  contended,  however,  that  they  are  perfect  or  final.     I  do  not 
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iloubt  that  experience  will  show  the  necessity  of  certain  alterations  and 
lulditions,  and  that  these  will  be  given  effect  to  from  time  to  time,  but  if 
they  are  put  into  operation,  in  the  present  form  only,  they  will  mark 
a  distinct  advance  on  previous  methods  of  dealing  with  unsound  food. 
Personally  I  am  of  opinion  that  a  necessaiy  corollary  is  their  extension  to 
railway  stations.  Chea])  water  transit  is  largely  taken  advantage  of  for 
transport  of  foodstuffs  by  coasters,  and  as  many  of  the  articles  thus 
carried  have  been  in  store  for  a  considerable  time,  and  therefore  subject 
to  deterioration,  they  are  often  found  unsound.  Universal  inspection  at 
ports  will  necessarily  divert  this  class  of  traffic  to  the  railways.  It  would 
also  not  be  amiss  to  have  oiu"  home  food  products  under  supervision  at 
railway  stations,  and  as  Glasgow  and  Leith  are  not  affected  by  the 
Regulations  they  provide  good  openings  for  risky  foreign  fuoilstuffs  to  be 
landed  and  brought  over  the  border  by  rail.  But  this  feature,  important 
though  it  is,  should  not  deter  us  from  heartily  approving  of  the  facilities 
to  be  given  for  inspection  at  our  ports.  The  Local  Government  Board 
deserve  every  credit  for  the  pertinacity  displayed  in  pushing  forward  with 
their  Regulations.  That  it  has  been  no  easy  matter  to  frame  them  I 
know,  but  now  that  they  are  issued  I  trust  that  self  interest  will  not  be 
allowed  to  bring  about  any  mutilation  before  they  appear  in  their  final  form. 


Dr.  H.  Williams  (Port  of  London)  said  that  he  thought  the  new  regu- 
lations were  an  earnest  effort  to  deal  with  a  difficult  problem.  The  Unsound 
iiegulations.  1st  series,  legalised  tlie  procedure  which  had  been  practised  in  the 
Port  of  London  for  many  years.  Attention  was  drawn  to  the  i'act  that  notice 
had  to  be  given  to  tin-  sanitary  authority  who  would  issue  certain  notices.  That 
meant  delay,  as  it  «ould  be  necessary  to  call  a  special  meeting  of  the  authority. 

Dk.  F.  M.  Williams  (Plymouth)  asked  whether  the  forecastle  was  inspected 
before  transhipment  from  ship  to  ship  at  port  of  entry. 
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ADDRESS 

By      PROF.      J.      PENBERTHY.      E.R.C.V.S. 
President  of  the  Coxferexce. 


IT  can  scarcely  fail  to  be  gratifying  to  us  all  to  be  called  on  to  take  part 
in  acquiring  and  disseminating  knowledge  destined  to  improve  condi- 
tions of  human  life.  Pursuit  of  the  original  objects  of  our  special  branch 
of  medicine  always  affords  opportunities  for  presen-ing  the  health  of  the 
lower  animals,  thereby  conserving  the  national  wealth ;  but,  sharing  the 
best  instincts  of  the  human  family,  our  loftiest  aspirations  lead  us  to 
regard  the  part  we  may  be  privileged  to  play  in  the  conservation  of  human 
health  as  a  duty  of  the  highest  order.  Though  not  laying  claim  to  special 
knowledge  of  morbid  processes  in  man,  as  members  of  the  community  we 
may  e.xpress  a  common  interest  and  desire  to  join  in  the  attempt  to  solve 
one  of  the  most  important  and  complex  problems  of  our  civilisation. 

The  set  subject  arranged  by  the  Council  of  the  Institute  for  discussion 
in  this  section  is  "  Meat  and  Milk  in  Relation  to  Animal  Tuberculosis." 
To  those  whose  work  entails  the  constant  consideration  of  these  matters  it 
might  appear  that  the  subject  has  been  laboured  ad  nauseum,  but  finality 
has  not  been  arrived  at.  Many  points  concerning  the  relations  of  meat  and 
milk  to  animal  tuberculosis  have,  we  believe,  been  definitely  settled.  The 
ground  is  cleai'er  for  action  to-day  than  before,  but  times  change  and  we 
must  change  with  them.  It  has  been  truly  said  that  the  belief  of  one  age 
may  be  the  heresy  of  the  ne.\t.  A  careful  study  of  the  views  expressed 
ijy  those  whose  position  entitled  their  opinion  to  our  respect  will  indicate 
that  our  subject  is  no  exception.  I  take  it,  too,  that  one  of  the  principal 
objects  of  this  and  similar  gatherings  is  the  education  of  public  opinion,  a 
task  demanding  the  greatest  delicacy  and  foice,  and  beyond  everything 
guidance  by  true  principles  and  scientific  accuracy.  To  effect  our  pur- 
pose it  is  essential  that  in  our  deliberations  we  realise  the  necessity  for 
statements  of  fact,  well  conceived  deliberate  deductions,  and  practical 
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suggestions.  The  dissemination  of  crude,  immature  opinions,  so  many  of 
which  are  doomed  to  explosion  as  based  on  worthless  theories,  is  specially 
obstructive  to  the  application  of  expert  knowledge.  The  scares  arising 
out  of  misrepresentation,  exaggeration  and  dogmatism  have,  I  venture  to 
say,  had  a  most  deterrent  effect  on  the  crusade  against  tuberculosis  in  men 
and  animals.  The  reason  of  the  British  Public  must  be  appealed  to,  for 
.John  Bull  looks  for  some  solid  basis  for  action  before  he  embarks  on 
a  serious  enterprise.  When  an  idealist  saj'S  he  cannot  admit  the  question 
of  cost  in  making  propositions,  which  threaten  extraction  of  millions  from 
the  Englishman's  purse,  for  purposes  whose  value  is  not  well  understood, 
Sie  is  not  likely  to  induce  the  holder  to  relax  his  purse-strings  and  provide 
tiie  essentials.     This  matter  cannot  be  considered  apart  from  cost. 

1  think  facts  pro^-e  that  this  stolid  prudence  is  not  always  wrong.  In 
relation  to  the  matter  about  to  be  discussed,  if  action  had  been  taken  on 
the  lines  laid  down  by  the  most  clamant  enthusiasts  of  the  past  twenty 
years,  we  should  at  the  present  moment  have  neither  home-grown  meat 
for  the  English  market,  nor  dairy-herds  to  render  matter  for  our  delibera- 
tions at  this  Conference.  It  will  not  be  difficult  to  show  that  by 
t;.\ercise  of  the  knowledge  acceptable  to  common  sense,  public  opinion 
focussed  on  Parliament  has  led  to  the  adoption  of  measures,  incomplete 
and  insufficient  as  we  now  regard  them,  which  have  where  adopted 
effected  material  improvements  and  paved  the  way  for  the  application  of 
others  whose  beneficial  effect  will,  we  hope,  be  still  more  marked. 

Though  the  converse  had  been  strongly  suspected  for  many  centuries, 
it  is  scarcely  fifty  years  since  Villimen  demonstrated  the  transmissibility 
■of  tuberculosis  of  man  to  animals  and  communicated  the  disease  so  induced 
to  other  animals.  The  discovery  of  the  tubercle  bacillus  by  Koch,  just 
a  quarter  of  a  century  later,  had  a  marked  effect  in  establishing  and 
generalising  the  view  that  tuberculous  animals  were  a  source  of  danger  to 
man,  an  impression  which  spread  so  rapidly  that  consumption  was  often 
lookcfl  oil  as  a  disease  of  cattle  transmitted  to  man  by  eating  flesh  or 
drinking  milk.  Vov  some  time  the  attention  given  to  the  matter  by  the 
public  was  mainly  centred  on  the  danger  associated  with  the  flesh.  The 
confiscation  and  destruction  of  every  animal  which  gave  any  sign  of  tuber- 
culosis even  the  smallest  speck  of  tubercle,  was  demaniled.  On  tiiis  point 
scientific  knowledge  and  common  sense  have  i)revailed,  and  at  present  it  is 
generally  held  that  in  only  a  small  i)roportion  of  cases  is  the  Hesh  of  tuber- 
lulous  animals  dangerous  to  the  health  of  man. 

Our  cxiierience  of  meat  inspection  will,  I  think,  allow  of  the  conclu- 
sion that  where  this  is  carried  out  unif(jrnd\'  and  svstematicallv  by  officers 
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having  an  intimate  knowledge  of  animal  diseases  and  pathological 
processes,  and  actuated  by  sound  common  sense,  the  pubhc  is  amply 
safeguarded  against  the  risk  of  contracting  tuberculosis  from  consumption 
of  home  killed  animal  flesh,  and  the  trader  has  little  to  complain  of  from 
unjustifiable  seizure.  It  must,  however,  be  insisted  on  that  such  highly 
important  and  responsible  duties  as  the  inspection  of  meat  should  be 
exercised  only  by  those  who  possess  the  requisite  knowledge.  The  special 
education  of  the  veterinary  surgeon  in  the  laws  affecting  the  health  of  the 
domesticated  animals,  in  anatomical,  physiological,  and  morbid  states  of  their 
tissues,  and  pathological  processes  affecting  them,  bring  within  his  view  the 
consideration  of  the  conditions  under  which  tubercle  bacilli  may  contaminate 
flesh  used  as  food  of  man.  In  this  consideration  he  will  be  guided  by 
realisation  of  the  fact  that  before  flesh  may  be  regarded  as  infective  it 
must  be  infected.  No  greater  obstacle  to  the  removal  of  the  danger  has 
arisen  than  the  irrational  cry  for  the  destruction  of  the  whole  carcase  of 
every  animal  that  has  reacted  to  tuberculin,  or  which  shows  a  single 
tuberculous  lesion. 

With  the  knowledge  gained  as  to  methods  of  inspection  and  the 
amount  of  animal  flesh  condemned  as  unfit  for  human  consumption  by 
public  authorities  sufficiently  enligh  tened  to  adopt  the  measures  at  their 
disposal,  it  is  nothing  short  of  a  national  disgrace  that  a  lai'ge  proportion 
of  animal  flesh  offered  for  sale  is  not  subjected  to  inspection,  and  that 
there  is  in  the  greater  part  of  the  kingdom  no  check  on  the  traffic  in 
diseased  meat  and  cattle.  On  behalf  of  the  unprotected  portion  of  the 
community  we  make  the  demand  for  general  and  uniform  inspection. 

On  the  score  of  the  protection  of  human  health,  as  well  as  of  home 
interests,  we  must  insist  on  the  production  of  some  evidence  of  freedom 
from  tubercle  bacilli  in  imported  meat.  There  is  the  demand  for  inspec- 
tion of  the  viscera  of  our  home  killed  cattle,  and  without  it  the  best, 
indeed,  the  only  reliable  evidence  of  generalised  tuberculosis  may  be 
wanting.  If  this  is  necessary  in  the  case  of  our  home  bred  cattle,  surely 
we  should  have  similar  evidence  concerning  animals  whose  carcases  are 
imported  by  us,  and  a  reliable  certificate  of  freedom  from  evidence  of 
tuberculosis  should  accompany  carcases  so  imported. 

In  Glasgow  the  seizures  of  meat  on  account  of  tuberculosis  are 
represented  as  among  home  fed  cows  50  per  cent.,  imported  cows  1"23  per 
cent.  It  is  scarcely  conceivable  on  any  information  we  possess  as  to  the 
relative  prevalence  of  tuberculosis  in  any  other  country  than  Great 
Britain,  that  these  figures  represent  the  true  state  of  affairs.  In  New 
Zealand,    for  instance,   where   tuberculosis   is  regarded  as  comparatively 
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uncommon,  examination  at  the  abattoirs  has  shown  that  out  of  45,742 
cows  examined,  4,718,  or  more  than  10  per  cent.,  were  tuberculous. 

For  convenience  of  meat  inspection  the  public  abattoir  is  superior  and 
desirable,  but  the  dislocation  of  the  meat  trade  and  cost  to  the  ratepayer 
may  not  be  kept  out  of  consideration.  From  a  veterinary  point  of  view,  it 
is  sufl5cient  to  insist  that  every  carcase  and  its  viscera  should  be  efficiently 
examined  before  being  offered  for  sale.  In  country  districts  there  are 
very  real  obstacles  to  the  establishment  of  public  abattoirs ;  and,  if  the 
general  and  uniform  inspection  of  meat  is  not  attempted  until  it  is 
possible  to  do  so  in  every  case  in  public  abattoirs,  we  fear  a  large  supply 
of  tuberculous  flesh  will  continue  to  be  dished  up  for  many  years  to  come. 
In  England  and  Wales  in  1898,  with  a  population  of  31,397,078,  there 
were  registered  60,139  deaths  from  tuberculosis  of  all  forms  at  all  ages,  or 
1  to  every  .")21  of  population.  Of  these,  7,0G3  were  of  infants  under  one 
year  of  age,  the  almost  exclusively  milk-drinking  period.  ( )f  this  number 
3,2(55,  or  4(5'22  per  cent.,  came  under  the  head  of  Tubes  mesenterica, 
includititj  tiihercitlous  peritonitis,  that  form  of  the  disease  attributed  to 
ingestion  of  tubercle  bacilli.  These  figures  naturally  indicated  that  the 
food  of  infants  rendered  them  specially  liable  to  the  disease,  and  when 
statistics  relating  to  the  incidence  of  tuberculosis  were  examined,  it 
appeared  that  a  material  diminution  had  taken  place  at  all  ages,  except 
that  of  milk  drinking.  The  inference  very  seriously  incriminated  cow's 
milk,  which  from  change  of  parental  habits  had  come  more  into  use  as  an 
article  of  children's  diet  than  formerly. 

The  Returns  for  1901)  show  the  deaths  of  infants  under  one  year  of 
age  from  all  forms  of  tuberculosis  to  have  been  4,601,  a  diminution  of 
34*8  per  cent. ;  those  from  Tabes  mesenterica  and  tuberculous  peritonitis 
1"914,  a  diminution  of  40'9  per  cent.  This  change  has  been  effected  in 
eight  years.  The  same  returns  show  that  whereas  in  1881  of  the  total 
deaths  of  the  population  2*5  were  attributable  to  tuberculosis,  in  1894 
the  proportion  had  fallen  to  1*7.  In  his  reply  to  the  deputation  on 
legislation  antl  the  milk  supply,  the  President  of  the  Local  Government 
Board,  referring  to  my  remarks  that  tuberculosis  in  infants  was 
diminishing,  said :  "  I  am  glad  to  say  it  is.  It  is  diminishing  in  this 
countrv'  generally,  proportionately  more  rapidly  than  in  any  other  country 
in  the  world."  These  figures  and  statements  are  adduced  to  indicate  an 
inii>rovement  of  remarkable  character,  not  as  an  ajwlog}-  for  future 
inaction,  but  to  incite  enc|uiry  and  as  a  call  for  uniformity  in  the  adoption 
of  measures  which  have  effected  this  beneficent  result. 

The  n'|)ort  of   the  Medical  Officer  of   Health  for  Liverpool  for  1905 
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gives,  inter  alia,  the  following  instructive  figures,  which  may  be  taken  as 
typical  of  improvement  accruing  to  the  action  of  other  sanitary  authorities 
who  have  taken  the  matter  seriously  and  acted  vigorously.  For  the  period 
1866  to  1875  the  annual  average  death  rate  per  100,000  of  population  at 
all  ages  for  all  forms  of  tuberculosis  was  430*8 ;  for  the  year  1905  the 
figures  had  fallen  to  225*4,  or  a  diminution  of  47-3.  The  average  annual 
death  rate  per  100,000  of  population  below  five  years  from  Tales 
mesenterica,  hydrocephalus  and  scrofula  for  the  period  1866  to  1875  was 
637-1,  and  for  the  year  1905,  307-6,  a  diminution  of  52  per  cent.  The 
most  remai-kable  relative  diminution  in  deaths  at  the  milk-drinking  age  is 
that  shown  for  the  ten  years  prior  to  1906,  being  nearly  twice  as  great  as 
the  average  diminution  at  all  ages  of  the  whole  population,  and  the  figures 
for  1906  indicate  that  this  progress  is  being  maintained. 

In  his  report  for  1907  the  Medical  Officer  of  Health  for  Birmingham 
remarks  that  possibly  the  cause  of  this  large  incidence  of  tuberculosis  of 
the  intestines  in  young  chikU-en  is  the  milk  supply,  and  states  that  no  less 
than  85  per  cent,  of  the  deaths  from  tuberculosis  of  the  intestines  were  of 
children  under  five  years  old.  There  is  a  table  showing  that  in  1902,  56 
infants  under  one  year  old  died  of  tuberculosis  of  the  intestines,  and  in 
1906,  30,  a  diminution  of  46-4  per  cent.  In  1902  the  number  from  one  to 
five  years  old  is  25,  and  in  1906,  22. 

It  is  not  possible  to  state  what  proportion  of  the  deaths  at  the  earlier 
or  later  dates  may  have  had  their  origin  in  cows'  milk  or  animal  flesh,  nor 
to  form  a  very  reliable  opinion  as  to  how  far  the  favourable  change  is 
dependent  on  improvements  in  the  milk  supplied.  We  may,  however,  refer 
to  what  has  been  effected  with  milk.  A  table  prepared  by  Prof.  Sheridan 
Del^pine,  and  published  in  the  Medical  Chronicle,  in  March,  1908,  gives 
results  of  his  highly  valuable  work  in  connection  with  the  milk  supply  of 
Manchester.  Samples  of  milk  such  as  would  have  been  supplied  to  the 
consumer  in  town  were  taken  at  railway  stations  and  other  places  away 
from  the  farm.  As  a  result  of  inoculation  of  guinea  pigs  it  is  shown  that 
in  1898  17-2  per  cent,  of  the  samples  yielded  effective  tubercle  bacilli ;  in 
1906  6-6  per  cent..  As  bearing  on  other  infective  properties  we  find  that 
while  in  1898  following  64-5  per  cent,  of  inoculations  no  lesions  were 
attributable  to  the  milk,  in  1906  the  proportion  rose  to  84-7  per  cent. 
Other  figm-es  speak  equally  forcibly  of  the  higher  degree  of  piu-ity-  and 
innocuousness  of  milk  on  sale  in  Manchester  in  1906  as  compared  with 
1898.  Of  samples  of  milk  taken  the  following  contained  tubercle  bacilli : 
In  Liverpool — town  milk,  1896-1905,  2  per  cent. ;  1905,  -4  per  cent. ; 
country  milk,  1896-1905,  9  per  cent. ;  1905,  3-5  per  cent.;  mixed  dairy  milk. 
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Birmingham- — town  milk,  1907,  "0  per  cent.;  samples  taken  from  81  sus- 
pected cows,  6'4  per  cent. ;  mixed  country  milk,  1907,  13'3  per  cent. 
Sheffield— 1902,  17-8  per  cent. ;  1906,  9-5  per  cent. 

Whatever  may  be  the  connection  between  the  diminution  of  tubercle 
bacilli  in  cows'  milk  and  the  decrease  of  tuberculosis  of  children  of  the 
milk-tlrinking  age,  it  is  safe  to  assume  that  the  effect  is  largely  due  to  the 
action  of  those  authorities  who,  with  other  hygienic  improvements,  have 
included  the  veterinary  inspection  of  cows,  dairies,  etc.,  and  the  removal 
of  annuals  undoubtedly  dangerous  as  discharging  tubercle  bacilli  which 
gain  access  to  the  milk.  This  by  no  means  closes  the  book,  but  I  venture 
to  think  that  indefinite  as  may  be  our  knowledge  of  the  proportional  value 
of  the  several  hygienic  measures  adopted,  the  veterinary  inspectors  may 
claim  a  not  inconsiderable  share  in  the  provision  of  the  more  favourable 
conditions  now  obtaining,  and  as  one  deeply  indebted  to  them  and  to 
medical  officers  of  health  for  most  valuable  information  always  most 
generously  given,  I  beg  leave  to  take  this  opportunity  to  express  my  sense 
of  obligation,  and  my  admiration  for  the  zeal  and  enthusiasm,  and  gener- 
ally the  consideration  displayed  in  the  discharge  of  duties  not  at  all  times 
easy  or  agreeable. 

These  few  points  in  the  cursory  review  of  the  situation  as  to  meat  and 
milk  in  their  relation  to  animal  tuberculosis  indicate  progress  in  the  right 
direction.  The  whole  community  rightly  claim  the  same  degree  of 
protection  as  that  afforded  to  those  sections  niunerically  and  intellectually 
strong  enough  to  take  advantage  of  the  levers  of  civilisation  for  their 
social  welfare.  Had  the  powers  exercised  by  our  enlightened  corpora- 
tions affected  similarly  the  whole  community,  tiie  present  conditions  would 
have  been  much  more  favourable. 

I  do  not  suggest  that  the  general  adoption  of  such  measures  as  are 
rendered  available  by  the  Dairies,  Cowsheds  and  Milkshops  Order  or  the 
special  powers  granted  by  Parliament  to  some  large  corporations  are  likely 
to  accomplish  within  a  measurable  period  the  eradication  of  bovine 
tuberculosis  from  our  herds.  Experience  tells  us  that  something  has  been 
done  towards  safeguarding  a  portion  of  the  community.  To  my  mind  it 
has  proved  that  such  veterinary  inspection  as  has  already  been  exercised 
is  valuable.  Results  of  examinations  by  experts  of  samples  of  milk  i)y 
microscopic  and  inoculation  tests  prove,  that,  if  the  veterinary  insjiector 
be  ])ossessed  of  the  necessary  legal  powers,  he  is  capable,  with  some  degree 
of  certainty,  of  detecting  and  removing  the  offending  cow  from  a  herd,  and 
thereby  the  danger  for  the  milk.  While  it  would  be  dangerous  to  over- 
estimate the  power  of  the  inspector  in  this  direction,  I  am  bound  to  say 
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cases  wliich  have  come  under  my  own  notice  in  which  the  origin  of  tubercle 
bacilli  in  samples  of  mixed  milk  has  been  traced  by  the  examination  of 
cows  on  several  different  farms  have  impressed  me  very  deeply  as  to  the 
value  of  his  services.  I  am  in  possession  of  a  letter  from  a  medical  officer 
of  health  who  has  given  particular  attention  to  the  milk  question  for  many 
years,  and  who  is  quoted  as  a  high  authority,  which  says:  "The  veterinary 
examination  detects  the  disease  earlier  than  the  biological  one,  and  every 
cow  ought  to  be  examined  once  in  three  months." 

I  am  in  full  agreement  with  those  whose  ideal  is  the  eradication  of 
tuberculosis  from  cattle,  as  this  w'ould  be  the  real  safeguard  of  the  public 
and  to  the  true  interest  of  the  stockowner,  and  I  realise  that  it  is  the  duty 
of  the  veterinary  surgeon  to  associate  himself  with  all  rational  attempts  to 
effect  this.  Doubtless  the  conference  will  be  provided  with  opportunities  of 
expressing  their  views  on  this  aspect  of  the  question,  for  its  accomplish- 
ment would  be  the  solution  of  the  difficulty.  It  is  a  problem  of  such 
magnitude  that  we  should  not  be  justified  in  relaxing  any  efforts  already 
found  successful  in  diminishing  the  number  of  samples  of  tubercle  from 
milk,  in  hope  of  early  extirpation  of  the  source.  All  of  us  are  well  aware 
that  by  aid  of  tuberculin,  isolation,  and  the  exercise  of  intelligent 
interest,  patience,  skill,  and  money,  an  individual  herd  may  be  purified 
and  kept  free.  This  is  quite  within  the  sphere  of  practical  politics  for 
individuals,  and  is  in  practice,  and  it  is  our  duty  to  encourage,  as  far 
as  possible,  the  voluntary  effort,  and  to  consider  when  time  is  ripe  the 
recommending  of  its  adoption  by  legislation.  The  recent  report  of  the 
medical  officer  of  health  of  a  large  corporation  demands  the  universal  and 
compulsory  stamping  out  of  tuberculosis  by  slaughter,  "  sterilisation  and 
destruction  of  all  animals  which  react  to  tuberculin,"  and  estimates  that 
"  the  disease  in  animals  may  be  thus  eliminated  in  a  single  year."  It 
is,  I  am  sure,  unnecessary  for  me  to  comment  on  such  quixotic  ideas 
to  this  Conference,  or  for  us  to  formally  dissociate  ourselves  from  them. 

There  are  many  reasons  for  thinking  the  process  of  eradication  of 
tuberculosis  of  cattle  must  be  gradual,  though  there  is  no  question  that 
legislation  will  provide  measures  directed  to  assuring  a  pure  milk  supply 
to  the  people.  We  have  the  word  of  the  President  of  the  Local  Govern- 
ment Board  for  this,  and  I  have  no  doubt  this  Government  Department 
will  control  such  measures.  The  suppression  of  tuberculosis  in  cattle  will 
naturally  come  within  the  sphere  of  the  Board  of  Agriculture,  though 
I  do  not  share  the  views  of  those  who  appear  to  think  that  an  attempt 
will  be  made  to  stamp  out  tuberculosis  by  the  means  successful  with 
pleuro-pneumonia.      We    need   only    ask    ourselves    what   would    be    the 
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effect  of  slaughtering  all  animals  affected  with  tuberculosis  and  those 
in  contact  with  them.  The  sudden  withdrawal  of  all  reacting 
cows  from  supplying  milk  must  mean  the  ruin  of  the  dairy  industry 
and  the  withdrawal  of  that  nutritious  diet  which  is  most  I'equired 
to  improve  the  physical  element  of  the  nation.  I  see  no  means  of 
bringing  tuberculosis  within  the  sphere  of  action  of  the  Board  of  Agri- 
culture unless  it  is  scheduled  as  a  contagious  animal  disease,  and  I  do  not 
see  why  it  should  be  beyond  the  wit  of  man  to  devise  measures  short 
of  those  referred  to,  which  would  remove  at  least  the  dangerous 
animals,  for  cows  which  are  dangerous  to  man  are  often  dangerous  to 
their  fellows,  and  the  protection  of  the  agricultural  interest  calls  for  the 
intervention  of  the  Department  of  Agriculture. 

It  cannot  be  said  that  our  knowledge  concerning  the  relation  of  meat 
and  milk  to  animal  tuberculosis  is  complete.  One  Departnnintal  Com- 
mittee and  two  Royal  Commissions  have  considered  and  reported  on  the 
subject  in  the  past  20  years,  and  an  immense  amount  of  valuable 
information  has  been  supplied.  The  interim  report  of  that  now  sitting 
gives  evidence  of  such  masterly  work,  and  the  promise  of  more,  that  I  am 
fain  to  think  no  Government  Department  is  likely  to  take  action  on  lines 
divergent  from  its  findings,  or  to  attempt  to  elaborate  a  scheme  for  the 
stamping  out  of  tuberculosis,  par  coup,  until  its  deliberations  are  complete 
and  its  final  report  issued.  In  the  meantime,  following  the  direction  of 
the  last  paragraph  of  the  interim  report,  which  indicates  "  the  necessity  of 
measures  more  stringent  tlian  those  at  present  enforced  being  taken  to 
\)revent  the  sale  or  consumption  of  tuberculous  milk,"  I  am  inclinetl  to 
think  Mr.  Burns  will  not  fail  to  include  all  practicable  means  to  effect  a 
pure  milk  supply.  It  was  my  privilege  to  address  the  President  on  tiie 
matter  of  inspection,  to  indicate  the  apparent  results  of  that  already 
arrived  at,  and  to  receive  the  assurance  that  "  in  a  subject  like  this  he 
could  not  ignore  the  veterinarv  surgeon,  that  in  any  scheme  he  might 
bring  forward  he  will  not  have  a  disproportionate  place.  If  he  should 
enter  more  largely  into  the  scheme  of  inspection  and  supervision  than  he 
now  does,  and  looks  after  other  people,  he  may  rely  upon  it  that  the  Board 
of  Agriculture  and  tlie  Local  Government  Board  are  determined  to  look 
after  him."  To  a  conference  of  veterinary  inspectors  I  may  be  permitted 
to  add  that  the  expressions  of  confidence  in  them  were  general  and 
flattering,  and  I  take  it  as  evidence  of  work  well  and  effectively  done. 
It  is  evident  that  their  work  is  not  yet  comi)leted,  and  your  |)resencc 
bears  witness  to  }our  interest  in  the  matter  and  the  determination  to 
render  yourselves  competent   to  perform   the  duties  wiiicli  must  devolve 
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on  you.  The  equipment  necessary  to  performance  of  veterinary  inspection 
is  of  no  mean  order,  and  I  am  sure  you  all  realise  that  the  importance  of 
the  object  in  view  demands  the  best  you  have  within  you. 

My  experience  with  tuberculosis  in  the  lower  animals  has  been  some- 
what long  and  intimate,  and  I  cannot  call  to  mind  any  individual  who 
has  expressed  himself  forcibly  regarding  it  who  has  not  had  occasion 
to  change  his  views.  The  experimenters  and  writers  on  the  subject 
are  so  numerous,  that  even  reports  of  scientists  and  experts  often  em- 
barrass and  hamper  rather  than  clear  the  way.  Deductions  for  one  animal 
from  experiments  on  another  of  different  species  do  not  always  afford 
reliable  basis  for  action.  Common  sense  and  the  results  of  ordinary 
observation  cannot  always  be  carelessly  brushed  aside  for  new  theories  or 
statements  which  are  incompatible  with  them. 

In  a  report  of  experiments  recently  issued  by  Schroeder  and  Cotton  it 
is  stated  that  butter  made  from  milk  soiled  by  faeces  of  40  per  cent,  of  all 
cows  that  reacted  to  tuberculin,  though  they  still  retained  the  appearance 
of  health,  induced  fatal  tuberculosis  in  guinea  pigs ;  that  tubercle  bacilli 
can  be  found  more  frequently  in  butter  than  in  milk ;  and  that  butter 
injected  into  fifty  guinea  pigs  caused  forty-four  of  them  to  die  of  general- 
ised tuberculosis,  and  some  of  these  samples  of  the  butter  were  nine  days 
old.  The  report  of  another  series  of  experiments  by  one  of  the  same 
observers  indicates  the  almost  constant  existence  of  effective  tubercle 
bacilli  in  the  fseces  of  cows  which  had  reacted  to  tuberculin  but  remained 
apparently  healthy.  In  view  of  these  findings,  the  large  proportion  of 
our  cows  known  to  react  to  tuberculosis,  and  the  alleged  insanitary 
conditions  connected  with  the  milking  process,  it  is  most  remarkable  that 
our  country  milks,  subjected  to  no  kind  of  inspection,  should  even  be  so 
free  from  tubercle  bacilli,  as  is  shown  by  results  of  examination  and  tests 
already  referred  to.  In  fact,  if  the  public  were  influenced  to  believe 
that  what  is  fatal  to  guinea-pigs  on  inoculation  is  fatal  to  man  on 
ingestion  they  would  realise  no  means  of  escape  from  death  except  by 
disuse  of  all  dairy  products.  As  veterinary  inspectors  you  can  only  be 
satisfied  when  the  milk  supplied  under  your  control  is  proved  free  from 
the  dangerous  element.  We  must  take  advantage  of  all  circumstances 
for  discovering  and  applying  the  best  means  by  which  this  can  be  assured, 
temporarily  and  permanently. 

The  eradication  of  tuberculosis  must  be  our  ultimate  goal,  the  removal  of 
the  bacillus-distributing  animal  our  watchword  and  means  of  suppression. 
Conditions  favourable  to  the  general  health  of  the  cow  are  usually,  if 
not    necessarih',  unfavourable    to    the    contagion.     Sunlight,  ventilation. 
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cli'ainagt',  air  space,  sound  food,  pure  water,  cleanliness  of  the  cow 
and  lier  surroundings,  and  scrupulous  care  of  milk  are  all  favourable 
to  the  accomplishment  of  our  task,  but  the  crux  of  the  matter  is  con- 
tagion, anil  we  cannot  hope  to  deal  with  tuberculosis  effectually,  except 
as  with  other  contagious  diseases,  by  removing  it.  This  we  must  preach 
from  the  house  top.  We  must  try  to  convince  the  stockowner  that 
tuberculosis  is  as  much  a  scourge  of  the  bovine  as  of  the  human  species  and 
that  it  is  a  source  of  serious  loss  to  him,  which  can  be  largely  averted  by 
his  voluntary  action.  We  all  know  the  difficulty  of  this  task,  as  we  realise 
the  value  of  his  co-operation,  but  we  are  not  alone  in  this  difficulty.  Few 
things  have  been  harder  than  to  convince  the  public  of  the  danger  to  his 
fellows  of  a  human  subject  affected  with  phthisis,  a  fact  which  is  too 
little  realised  or  acted  on  at  the  present  moment.  I  think  it  may  safely  be 
assumed  that  the  legislature  will  soon  help  to  secure  the  stockowner's 
conviction,  and  I  trust  his  co-operation  will  be  enlisted  by  just,  if  not 
generous,  enactments  that  will  call  for  notification  and  slaughter  of 
animals  with  open  tuberculosis,  frequent  inspection,  withdrawal  from  the 
milk  supply  of  cows  affected  with  udder  disease,  slaughter  of  those  found 
to  be  tuberculous,  disinfection,  improved  housing,  milking,  and  dairying, 
and  that  all  will  be  directed  to  the  ultimate  elimination  of  tuberculosis 
from  our  herds. 

The  veterinary  inspector  cannot  fail  to  have  a  share  in  this  work,  I 
believe  the  enthusiasm  shown  by  tliose  who  have  already  been  engaged  in 
such  work  with  such  good  results  will  infuse  those  who  fallow.  The  object 
is  certainly  worthy  of  all  effort,  and  I  trust  the  veterinary  surgeon  may  rise 
to  the  occasion  and  show  himself  capable  and  fit  for  administrative  as  well 
as  executive  duties  in  connection  with  the  suppression  of  animal  disease, 
and  the  danger  arising  therefrom.  In  this  direction,  his  success  of  action 
means  not  only  prevention  of  the  access  of  disease  germs  to  man,  but  tiie 
provision  of  an  increased  supply  of  pure  milk,  which  is  one  of  the  desiderata 
of  the  nation,  whose  position  depends  on  the  physical  condition  of  her 
population,  for  which  there  is  no  better  foundation  in  the  shape  of  food, 
than  a  supjjly  of  pure  milk.  If  the  money  spent  in  gin  and  beer  were  used 
in  the  purchase  of  pure  milk,  and  the  energy  and  ])arental  care,  now 
in  abeyance  to  alcohol  and  thriftlessness,  devoted  to  the  health  of  rising 
generations,  I  venture  to  think  we  should  hear  less  aljout  physical 
deterioration,  parsimony  in  nutrition,  etc.,  for  not  a  little  of  the  blame 
attributed  to  the  cow  and  the  cowshed  is  rightly  attributable  to  im- 
providence and  neglect  of  the  home  and  tuberculously  disposed  children. 
Indeed,  it  sometimes  occurs  to  one  that  the  trend  of  modern  investigation 
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is  to  confine  the  attention  too  exclusively  to  the  consideration  of  the  seed, 
disregarding  the  soil  on  which  it  may  be  sown.  The  suppression  of  the 
tuberculosis  of  the  human  subject  derived  from  the  lower  animals  must 
finally  be  accomplished  by  education  of  the  public  in  the  general  laws  of 
hygiene,  in  aiding  which  such  meetings  as  those  aiTauged  by  The  Royal 
Sanitary  Institute  and  other  such  associations  play  no  unimportant  part. 

In  relation  to  tuberculosis  we  may  learn  from  the  Interim  Report  of 
the  Royal  Commission  that  in  the  production  of  the  disease  experimentally 
the  determining  factor  is  the  dose  in  relation  to  the  susceptibility  of  the 
animal.  Whether  the  latter  is  inherited  or  acquired,  or  both,  is  perhaps  not 
yet  known.  That  a  degree  of  insusceptibility  to  tuberculosis  of  cattle  may 
be  acquired  by  inoculation  with  tubercle  bacilli  of  the  human  type  would 
appear  proved  by  several  series  of  experiments.  A  method  has  already 
been  adopted  in  practice,  and  from  an  official  communication  just  received 
from  Massachusetts,  I  am  informed  that  the  results  seem  very  encouraging. 
Should  we  become  possessed  of  the  power  to  immunise  our  stock,  the 
problem  of  eradicating  its  tuberculosis  would  be  robbed  of  its  greatest 
difficulties. 

Another  series  of  experiments,  which  may  possibly  have  a  bearing  on 
the  subject,  was  carried  out  at  the  Harpur-Adams  Agricultural  School, 
and  it  shows  decisively  that,  at  any  rate  in  Shropshire,  cows  can  be 
kept  out  of  doors  all  the  winter  without  interference  mth  health,  cost, 
milk  or  flesh  production. 

I  cannot  more  appropriately  terminate  my  remarks  than  by  quoting 
from  the  speech  of  the  President  of  the  Local  Government  in  reply 
to  the  Deputation  to  which  I  have  had  occasion  to  refer,  and  which  can- 
not fail  to  call  forth  admiration : — "  In  forty  years,  in  my  judgment, 
better  housing,  more  and  better  milk,  less  of  other  potent  liquids,  and 
general  social  advance,  -svill  practically  abolish  tuberculosis  in  all  its  forms 
in  men  and  cattle.  If  you  will  help  to  contribute  towards  that  result, 
ten,  twenty,  or  forty  years  hence  you  will  have  builded  better  than  you 
know  by  meeting  here  to-day." 
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MEAT   INSPECTION   &  TUBERCULOSIS. 

By     ANDREW      "WAXSON,      IM.R.C.V.S.. 

Veterinary  Inspector,  Borough  of  Dublin. 


WHILST  the  idea  of  better  health  and  happier  lives  for  the  people  is 
common  to  all,  the  way  to  arrive  at  this  desideratum  is  often  the 
subject  of  acute  contention ;  and  the  subject  of  meat  inspection  is  an 
instance  where  the  issue  is  often  joined.  Some  medical  men  arrogate 
to  themselves  the  position  of  being  alone  competent  to  decide  what  is 
wholesome  food,  whilst  the  veterinarian  is  equally  insistent  that  he  is  the 
person  most  competent  to  judge.  Now  this  spirit  of  contention  if  fostered 
will  do  much  harm  to  the  cause  ;  both  sides  wish  to  prosper.  I  submit  that 
both  have  their  i)rovince,  and  by  keeping  within  their  respective  provinces 
no  friction  need  result.  The  medical  and  veterinary  professions  are  inter- 
dependent on  one  another,  and  if  they  are  to  progress  no  spirit  of  self 
assertiveness  ought  to  exist.  I'ersonally  I  have  had  the  honour  of  working 
with  the  superintendent  medical  otlicer  of  health  for  Dublin  for  some  nine 
years,  and  have  to  record  nothing  but  fatlierly  care  and  brotherly  help 
from  him  in  the  discharge  of  my  duties. 

In  my  remarks  I  do  not  assume  the  role  of  professor,  but  endeavour 
to  speak  from  a  broad  connnon  sense  standpoint,  which  is  our  liest  guide 
in  all  affairs  of  life.  I  shall,  as  far  as  possible,  leave  out  details  on  patli- 
ology  and  bacteriology.  I  only  want  to  refer  to  some  facts  that  have 
come  under  my  notice. 

All  meat  inspection  should  begin  with  an  inspection  of  the  animals 
during  life,  and  I  therefore  make  a  brief  survey  of  the  leading  clinical 
sym|)toms  during  life.  The  ox  will  take  tlie  foremost  place,  for  the 
oljvious  reason  that  it  takes  tliat  place  in  butchers'  siin])s,  and  is  most 
affected  by  disease. 

The  clinical  symptoms  of  tuberculosis  vary,  depending  on  the  extent 
of  the  disease,  its  age  and  seat.  For  ])uri)08es  of  ordinary  examination 
we  <feni'rallv  look  for  two  forms:  the  invasion  of  tlie  narenchvnia  of  the 
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lung,  constituting  a  form  of  tuberculosis  broncho-pneumonia,  or  that 
involving  the  serous  membranes,  and  constituting  tubercular  pleurisy, 
or  tubercular  peritonitis.  Again,  we  have  the  acute  and  chronic  forms, 
which  may  change  from  one  into  the  other.  In  the  acute  form  the 
symptoms  will  depend  on  the  organ  or  organs  affected.  However,  in 
the  acute  condition  we  have  always  a  high  temperature,  up  to  105" 
or  even  higher,  quick  respiration  and  accelerated  pulse.  Wiien  the 
lungs  are  involved  we  may  discern  the  presence  of  the  disease  by  auscul- 
tation. The  abdominal  respiratory  movements  become  shallow,  and  twice 
as  quick  as  in  the  normal.  The  nose  is  dry,  appetite  disappears,  and  the 
eye  gets  a  glassy  look.  In  the  chronic  forms  there  may  be  a  complete  loss 
of  physical  manifestations,  although  large  lesions  exist.  In  fact,  in  many 
cases  the  animals  put  on  condition  as  well  as  if  nothing  were  amiss.  It 
frequently  happens  that  there  is  a  shortness  of  breath,  and  a  chronic 
cough,  which  comes  on  upon  the  slightest  provocation,  such  as  rising 
suddenly  from  the  bed,  or  on  the  admission  of  a  cold  draught  of  air. 
Auscultation  in  a  cow  is  greatly  obscured  by  the  thickness  of  the  muscles 
and  the  fat  over  the  ribs.  The  sounds  of  the  lungs  are  also  likely  to 
mislead  by  the  rumbling  and  gurgling  of  the  abdominal  viscera.  The 
condition  of  the  coat  is  of  importance,  for  it  loses  its  lustre  and  becomes 
dr}^  "starey,"  and  what  is  known  as  "hide  bound."  Constipation  may 
be  present ;  in  the  case  of  the  cow  the  quantity  of  milk  is  lessened,  or  no 
milk  is  secreted.  Sometimes  the  quantity  is  little  altered,  but  its  consist- 
ency becomes  less  (more  watery).  If  the  chest  is  percussed  we  may  or 
may  not  get  dulness;  but  it  is  frequently  attended  by  pain,  which  is 
evidenced  by  the  animal  moaning.  In  the  young  animal  more  particu- 
larly, but  also  in  those  more  advanced  in  years,  when  the  glantls  in  the 
throat  are  the  seat  of  tubercle,  we  have  a  swollen  condition  of  the  parts, 
and  a  very  distinct  snoring  noise.  The  udder  when  affected  develops 
irregular  hardened  masses,  varying  in  size  according  to  the  age  or  bacillary 
sti'ength  of  the  localised  infection. 

In  pigs  the  symptoms  are,  roughly,  a  marked  unthrifty  condition, 
erratic  appetite,  cough,  and  frequent  diarrlioea. 

The  tuberculin  test  is  the  only  trustworthy  diagnostic  means  we  have 
of  clearing  up  all  doubts,  but  vuifortunately  in  a  fair  or  market,  time  and 
place  preclude  its  use. 

Now  these  symptoms  are  doubtless  indicative  of  tuberculosis,  but  it 
is  onl}'  by  careful  observation,  and  that  in  conjunction  with  lengthened 
experience,  that  they  can  be  utilised  as  a  guide.     Take  for  instance -the 
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wasting  of  an  animal,  and  particulai'ly  where  dentition  is  not  complete.  I 
have  in  many  cases  found  that  the  wasting  was  occasioned  bv  defects  in 
the  molars,  resulting  in  a  state  of  semi-starvation.  Now  pining  is  an 
excellent  indication  to  arrest  our  attention  and  suggest  that  the  tubercle 
bacillus  may  be  at  work.  I  must  admit  that  it  has  lead  me  astray,  even 
in  cases  where  I  heard  from  a  trustworthy  owner  that  the  wasting 
had  been  going  on  for  months,  the  post-mortem  failing  to  reveal  any 
tubercular  lesion  upon  exhaustive  examination  of  the  viscera  and  lym- 
phatic system. 

Again,  let  us  take  coughing  in  conjunction  with  general  atrophy  of 
the  carcase ;  have  we  not  all  found  on  post-mortem  that  no  tuberculosis 
was  present,  but  an  emphysematous  condition  of  the  lungs  with  some 
bronchitis,  the  only  lesion  disceniable.  I  am  speaking  of  animals  where 
one  had  only  recourse  to  macroscopic  examination  in  a  market,  fair,  or 
sale  yard.  Temperature  is  a  valuable  accessory  to  our  clinical  symptoms. 
But  it,  too,  is  not  infallible,  for  the  temperature  of  our  bovine  patients 
is  variable,  and  must  be  acted  on  with  caution,  and  in  relation  to 
other  coniUtions  present,  or  else  the  mistakes  indicated  in  the  other  cases 
will  occur.  I  will  not  go  through  the  whole  list  of  symptoms,  as  time 
or  space  will  not  allow,  but  will  ask  you  to  take  me  as  saying  ditto  to 
them.  All  must  be  noted,  and  he  is  the  best  practitioner  who  draws  the 
most  correct  deductions  from  these  data.  A  story  is  told  of  an  apprentice 
artist  asking  his  master  how  he  produced  some  lovely  colours  that  were  on  a 
canvas  they  were  viewing;  and  the  master  painter's  reply  was,  that  he 
mixed  his  paint  with  brains ;  so  it  is  with  us  in  our  inferences  drawn 
from  all  available  sources.  This  difficulty  of  diagnosis  proves  that  none 
but  the  man  of  special  training,  study,  and  observation  is  competent  to 
be  the  judge  of  tuberculosis  in  the  lower  animals.  Needless  to  say,  that 
man  must  be  a  veterinarian.  Yet  we  find  in  the  Local  Government 
Orders  little  or  no  direct  mention  made  of  a  veterinary  surgeon. 

We  will  next  review  the  post-mortem  appearances.  The  condition  of 
the  carcase  when  the  hide  has  been  removed  should  be  noted,  to  de- 
termine whether  the  carcase  is  well  nourished  or  otherwise.  Of  course 
I  assume  that  the  viscera  have  been  removed  and  the  carcase  is  hanging 
up.  Tiic  colour,  consistence  and  odour  of  the  muscular  system  also  calls 
for  note,  as  in  the  case  of  generalised  tuberculosis  the  muscles  are  usually 
much  paler  than  in  the  healthy  animal,  due  regard  being  given  to  its  age. 
The  flesh  conveys  a  flabby  soapy  feeling  to  the  hand,  and  lacks  the 
agreeable  odour  found  in  healthy  beef.      However  even  in  well-marked 
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cases  of  tubercular  pleurisy  or  tubercle  of  the  peritoneum,  little  or  no 
change  is  observable  in  the  carcase  as  regards  the  distribution  of  its  fat,  or 
in  the  colour,  odour,  or  consistence  of  the  muscles. 

We  must  next  look  into  the  inside  of  the  carcase  and  note  the  condi- 
tion of  the  serous  membranes.  Care  must  here  be  observed,  for  masses  of 
fat  often  become  irregularly  distributed  between  the  pleura  and  the  ribs 
or  the  intercostal,  and  might  be  mistaken  for  abnormalities,  antecedent  to 
rigor  mortis.  In  the  sawing  of  the  backbone  particles  of  bone  from  the 
teeth  of  the  saw  often  adhere  to  the  pleura  and  a  hasty  observer  might  be 
deceived  by  their  resemblance  to  "young  grapes."  The  normal  appear- 
ance of  the  pleura  and  the  peritoneum  should  be  thoroughly  mastered,  as 
it  is  of  the  greatest  assistance  in  the  detection  of  tubercle  in  the  early 
stage,  and  also  as  to  whether  stripping  has  been  resorted  to  or  no.  Tuber- 
culosis of  the  pleura  covering  the  ribs  in  the  early  stage  presents  the 
appearance  of  small  vesicles,  somewhat  like  the  vesicle  in  human  nettle 
rash ;  a  little  later  it  develops  an  appearance  like  a  wart  and  may  remain 
like  warts  of  varying  sizes  and  characteristics.  They  are  actually  called 
warts  by  working  butchers  in  Dublin. 

In  some  cases  these  warts  form  into  masses,  called  correctly  grapes 
from  their  resemblance  to  that  fruit  in  form.  Some  liken  the  earlier 
stage  to  pearls.  There  may  or  may  not  be  evidence  of  pleurisy  by  the 
presence  of  organised  bands  of  lymph,  or  even  by  distinct  patches  of 
pleura  greatly  thickened  and  bereft  of  its  shining  appearance.  I  have 
frequently  noticed  the  serous  membranes  most  extensively  affected,  without 
the  slightest  infection  of  either  the  lungs,  liver,  or  spleen,  or  their  lymph- 
atics. Some  high  authorities  are  of  opinion  that  tuberculosis  of  the 
serous  membrane  rarely  leads  to  a  generalization  of  the  disease. 

Before  we  proceed  further  it  will  be  as  well  to  define  what  is  meant 
by  generalized  tuberculosis,  and  the  following  definition  of  Weigert 
certainly  conveys  the  idea  in  a  concise  way : — 

"  In  cases  where  the  systemic  blood  has  become  the  carrier  of  the  virus, 
we  characterize  this  condition  as  generalized  or  general  tuberculosis."' 

Ostertag  points  out  in  his  work  on  meat  inspection  that : — 

"  This  distinction  is  of  the  greatest  importance  for  meat  inspection, 
since  tubercle  bacilli  gain  entrance  into  the  musculature  'the  meat  of  traffic" 
only  by  the  aid  of  the  circulating  blood.  The  musculature  therefore  can  be 
considered  as  infected  and  injurious  to  Iiealtli  only  wlien  the  organisms  of 
tuberculosis  are  disirihuted  throurjh  the  hodij  by  means  of  the  blood.  Tubercu- 
losis of  domesticated  animnls  has  a  pronounced  tendency  to  localization."" 
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Next  we  examine  the  viscera,  beginning  with  the  lungs.  A  good  plan 
where  the  disease  is  not  visually  in  evidence  is  to  handle  the  organs  and  feel 
for  any  nodules.  If  any  nodules  are  felt  cut  down  on  them.  I  think  that 
caution  is  called  for  here,  and  if  the  knife  has  cut  through  a  tuberculous 
mass  it  should  be  sterilized  to  avoid  infecting  other  parts.  No  matter 
where  the  lesion  is,  its  condition  as  to  being  caseous  or  recent  should  be 
noted,  for  the  caseous  condition  is  not  so  infective  as  the  acute  stage. 
The  bronchial  and  mediastinal  lymphatics  can  now  also  be  examined,  and 
it  is  singular  the  number  of  cases  in  which  they  will  be  found  to  be 
markedly  affected,  with  little  or  no  lung  invasion,  whilst  they  are  nearly 
always  affected  when  there  is  tubercle  of  the  lungs.  The  liver  and  its 
Ivmphatics  come  next,  and  here  again  my  experience  is  that  the  number  of 
cases  in  which  you  have  the  portal  lymphatics  seriously  involved,  without 
noticeable  lesions  in  the  organ  itself,  is  altogether  out  of  proportion.  The 
spleen  is  now  looked  to,  but  it  is  in  my  experience  seldom  the  seat  of  the 
disea.se.  The  stomach,  intestines,  and  omentum  now  call  for  attention,  and 
here  again  it  must  be  remarked,  that  although  the  whole  of  the  external 
surface  may  be  covered  with  the  disease,  yet  the  animal  may  have  suffered 
little  or  no  systematic  disturbance,  judging  by  its  being  well  nourished. 
We  should  next  cut  into  the  numerous  lymphatics  embedded  in  the 
mesentery.  Again  I  have  to  remark  on  tlie  large  number  of  animals  which 
:i|ipeared  healthy  during  life,  and  yet  the  post-mortem  revealed  tlie  glands 
t>>  be  solid  masses  of  tubercle.  In  almost  all  cases,  however,  caseation  had 
developed.  The  number  of  cases  in  which  tubercle  of  the  coats  of  the 
stomach  and  intestines  is  discovered  on  macroscopic  examination  are  very 
few.  The  uterus  is  not  by  any  means  a  rare  seat  of  tuberculosis,  and 
demands  attention  by  the  meat  inspector.  I  have  found  in  my  work  a 
goodly  number  of  animals  affected  with  tuberculosis  of  the  kidney.  In  the 
case  of  cows  the  udder  may  be  removed  from  the  carcase  and  incisions 
made  into  it  after  the  organ  has  been  handled,  as  in  the  ca.se  of  the 
lungs.  Hardened  nodules  that  might  otherwise  escape  notice  will  be 
felt  in  this  way.  The  lymphatics  most  easily  examined  without  serious 
injury  to  the  carcase  are  the  sternal,  tlorsal,  inguinal,  and  ])rescapular, 
and  those  already  spoken  of  as  being  adherent  to  the  viscera.  As  the 
tongue  of  oxen  constitutes  such  an  im|)ortant  part  of  table  meat,  it  is 
essential  to  examine  the  submaxillary  glands. 

It  may  assist  us  to  review  an  analysis  of  the  percentage  of  tiie  affected 
animal  orjrans  as  taken  from  the  German  abattoirs  : — 
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Distribution  of  Jubercles  in  different  Organs  of  Cattle, 
per  cent,  of  affected  Cattle. 

Liver  lymph  glands  ....  1  per  cent 

Pbaryngeal  glands    ....  4       ,, 

Stomach    '16       ,, 

Udder    1 

Iliac  and  inguinal  glands  •(!        „ 

Pericardium '9       „ 

Kidneys     •"       „ 

Mustdes -1 

Larynx 13 


Lungs    75  per  cent, 

Mediastenal  and  bron- 
chial glands 29  ,, 

Costal  pleura    47  ,, 

Visceral  pleura 55  „ 

Liver     28 

Spleen    19  „ 

Uterus 10 

Lumbar  glands 5  ,, 


What  strikes  one  most  in  this  table  is  the  75  per  cent,  affected  in  the 
lungs,  the  19  per  cent,  affected  in  the  spleen,  and  only  "1(5  per  cent, 
.in  the  stomach.  In  the  table  I  quote  from,  no  mention  is  made  of  any 
in  the  peritoneum  or  in  the  mesenteric  glands  being  affected. 

Now  let  us  glance  at  Loipsic,  and  surely  we  shall  gasp : — 


Lungs    .... 

100  per  cent. 

Udder    .  .  . 

.      17  per  cent. 

Pleura    .... 

57       „ 

Heart     .  .  . 

•     52       „ 

Liver      .... 

83       „ 

Bones    . .  . 

9       „ 

Spleen    . .  . . 

18       „ 

Muscles . .  . 

.      49       ,. 

Peritoneum . 

57       „ 

If  this  be  correct,  and  I  have  taken  these  figures  from  Law's 
"Veterinary  Medicine"  (Vol.  IV.,  190(5),  surely  our  country  is  to  be 
congratulated  on  the  freedom  of  its  stock  from  such  serious  infection. 

I  now  give  aji  analysis  of  carcases  suffering  from  tuberculosis  during 
the  year  1907  at  the  Dublin  abattoir: — 40  condemned  as  unfit  for  human 
food,  suffering  from  generalised  tuberculosis  (27  were  very  wasted,  and 
13  were  well  nourished).     88  were  locally  affected  as  follows: — ■ 

Peritoneum  . .   30'7  per  cent.       I       Pleura     6'82  per  cent. 

Lungs 11'37     „  I       Lungs  and  pleura    51-13       „ 

Unfortunately  the  records  were  not  kept  of  the  invasion  of  the 
lymphatics,  but  my  recollections  are  that  an  overwhelming  number  were 
badly  affected  in  the  mesenteric,  bronchial,  and  portal. 

We  will  consider  the  disposal  of  affected  carcases.  The  conclusions 
of  the  Iloyal  Commission  appointed  to  inquire  into  the  relations  of 
human  and  animal  tuberculosis  have  negatived  the  postulate  of  Koch, 
and  in  view  of  the  enormous  death-roll  every  year  from  tuberculosis  in  its 
various  forms  in  Great  Britain  and  Ireland,  our  duty  is  plain,  to  condemn 
all  meats  where  tuberculosis  has  become  generalized.  In  fact,  if  we  could 
secure  compensation  for  the  owners  of  cattle  affected  with  tuberculosis 
VOL.  XXIX.     NO.  11.  x.\: 


706  Meat  Inspection  and  Tuberculosis. 

when  they  sell  them  for  food  not  knowing  them  to  be  so  affected,  I  think 
it  would  be  only  right  to  condemn  all  carcases,  no  matter  how  slightly 
affected.  Human  life  is  of  great  moment,  and  no  risks,  no  matter  how 
remote,  should  be  run.  In  the  case  of  pigs,  I  condemn  all  carcases 
affected,  slightly  or  otherwise,  for  it  is  admitted  that  tuberculosis  in  the 
pig  has  a  gi-eater  tendency  to  generalisation  than  in  other  animals.  The 
recommendations  of  the  Royal  Commission  dealing  with  the  utilization 
of  tuberculous  carcases  are  much  too  generous.  For  instance,  it  is  con- 
sidered permissible  to  pass  a  carcase  where  the  lesions  are  confined  to  the 
lungs  and  the  thoracic  lymphatic  glands  where  the  carcase  is  otherwise 
healthy.  Now  in  my  judgment  it  would  be  impossible  to  have  a  liealthy 
carcase  where  you  have  tubercular  lesions  in  the  lungs  and  thoracic 
lymphatics  in  the  acute  stage.  After  reciting  what  is  permissive  in 
allowing  a  carcase  affected  with  tubercle  to  be  used  for  human  food,  it  is 
laid  down  in  the  recommendation  that  "  when  the  lesions  are  confined  to 
any  combination  of  the  foregoing,  but  are  collectively  small  in  extent," 
and  the  carcase  otherwise  healthy,  it  can  be  passed.  How  could  a  carcase 
be  healthy  with  a  combination  of  lesions  in  the  lungs,  and  thoracic 
lymphatics,  the  liver,  and  the  pharyngeal  lymphatics?  The  Commis- 
sioners forgot  to  add,  I  think,  the  important  proviso,  that  the  lesions 
should  be  in  caseous  or  calcified  condition.  Now  the  stage  of  caseation 
reduces  the  infectivity  verv  considei-ably,  and  of  course  calcification  leaves 
it  non-existent. 

In  cases  of  tuberculosis  of  the  pleura  costalis,  it  is  generally  considered 
sufficient  "to  strip."  Would  it  not  be  better  to  run  no  risks,  and  to  remove 
the  ribs  and  intercostal  muscles?  In  the  case  of  affection  of  the  peritoneum 
it  is  best  to  cut  away  the  abdominal  walls.  All  organs,  no  matter  how 
slightly  affected,  should  be  destroyed. 

In  Germany  they  have  a  system  of  dealing  with  tuberculous  meat 
by  boiling,  and  thus  sterilising,  which  admits  of  it  being  used  with 
freedom.  Tiie  place  where  this  is  sold  is  called  a  Friebank.  The  meat  is 
cut  up  and  ])ut  into  a  closed  chamber,  and  here  it  is  subjected  to  steam  at 
a  temperature  of  212^  F.  for  about  an  hour.  The  steam  is  alternately 
shut  off  and  re-admitted  in  order  to  assist  penetration  into  tiie  centre  of 
the  meat.  I  cannot  do  better  than  quote  the  conclusions  of  tlie  famous 
Dr.  Ostertag,  of  Berlin,  as  to  the  question  of  tlie  fitness  of  the  meat  of 
animals  whidi  were  affected  with  tuberculosis  for  the  food  of  man,  as  all 
admit  his  claim  to  our  best  attention  and  confidence  for  sound  judgment. 

"  "We  must  consider  the  meat  of  tuberculous  animals  wliich  are  infected 
witli  undoubted  localised  tuberculosis  as  harmless.     To  this  category  belong 
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all  classes  of  localised  tuberculosis  in  which  the  tuberculous  processes 
possess  a  purely  caseous  or  calcareous  character,  and  are  not  prevalent. 
We  must  render  similar  judgment  concerning  all  healed  cases  of  typical 
generalisation  restricted  to  the  internal  organs.  As  injurious  to  health, 
on  the  other  hand,  we  must  characterise  the  meat  of  all  cases  of  generalisa- 
tion with  tuberculous  alterations  in  the  muscles,  bones,  joints,  and 
lymphatic  glands  of  the  muscles,  and  also  all  cases  of  fresh  generalisation 
with  tumefaction  of  the  spleen  and  lymphatic  glands.  We  must  consider 
the  meat  as  probably  possessed  of  a  harmful  character  to  a  high  degree,  and 
must  treat  it  in  the  same  manner  as  that  which  has  been  shown  to  be 
harmful  in  cases  where  the  local  character  of  the  tuberculous  process  is 
doubtful.  This  is  especially  the  case  in  the  formation  of  extensive  cavities 
in  the  lungs,  mesenteric  glands,  or  liver,  since  in  addition  to  the  experiments 
of  Kastner,  experience  teaches  that  in  the  presence  of  tuberculous  cavities 
frequent  outbreaks  of  tubercle  bacilli  into  the  blood  takes  place.  The  meat 
of  emaciated  tuberculous  animals  is  to  be  judged  as  highly  unfit  for  food^ 
without  regard  to  the  tuberculous  processes." 

Further  comment  on  this  question  is  superfluous,  and  I  will  pass  to  the 
question  of  how  much  human  tuberculosis  can  be  attributed  to  direct 
infection  from  eating  tuberculous  meat.  I  admit  tliat  it  would  be 
impossible  to  give  irrefragable  figures,  but  I  am  of  the  opinion  that 
the  veterinary  profession  have  allowed  their  medical  friends  to  attribute 
too  much  infection  in  this  question  to  our  bovine  patients.  The  great 
majority  of  mankind  who  die  from  consumption  are  the  victims  of 
pulmonary  tuberculosis,  between  the  ages  of  15  and  45,  and  it  is  highly 
improbable  that  they  were  the  victims  of  eating  tuberculous  meat, 
or  the  disease  would  more  likely  be  tabes  mesenterica.  Tabes  mesen- 
terica  may  be  due  in  a  large  measure  to  tuberculous  milk,  as  it  most 
frequently  occurs  in  children.  That  consumption  of  the  lungs  has  dim- 
inished enormously  during  the  last  forty  years  is  proven  by  statistics,  and 
this  supports  the  contention  that  meat  eating  is  not  the  influencing  factor, 
for  there  is  no  such  appreciable  decrease  in  the  disease  amongst  the 
veterinarians'  patients.  Further,  this  is  proven  by  the  fact  that  of 
guinea-pigs  designedly  fed  on  tuberculous  matter  the  number  that  con- 
tracted the  disease  are  comparatively  few,  whilst  of  those  fed  on  milk 
taken  from  tuberculous  udders,  the  numbers  were  very  great. 

Let  us  glance  at  a  few  figures  as  to  deaths  from  pulmonary  tubercu- 
losis in  Ireland,  taken  from  a  report  of  the  Census  Commissioners.  It 
appears  that  the  number  of  deaths  from  pulmonary  tuberculosis  from  June, 
1831,  to  June,  1841,  was  135,590.  The  Commissioners  remark  that  this 
malady  is  ''  by  far  the  most  fatal  affection  to  which  the  inhabitants  of 
this  country  are  subject."  From  1841  to  1851  deaths  from  puhiwnavy 
tuberculosis  were  153,098;  from  1851  to  1861,  they  were  130,739. 
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Now  surely  these  figures  support  the  opinion  that  infection  by  meat  is 
scarcely  the  magic  factor  of  disseminating  the  disease  in  the  lungs,  or  we 
should  have  far  more  notice  taken  of  the  intestinal  form  of  the  disease. 

A  comparison  of  tuberculosis  in  England,  Scotland,  and  Ireland  shows 
that  in  18(54  Ireland  stood  lowest  with  a  rate  of  '2'\  per  1,000  living,  the 
rate  for  England  being  3'o,  and  that  for  Scotland  3'6.  In  1905,  Ii'eland 
was  highest  with  a  rate  of  2'7,  Scotland  being  next  with  2"1,  and  England 
lowest  with  l"ti. 

Now,  during  all  these  yeai's  I  am  confident  the  people  of  Ireland  ate 
less  meat  per  head  than  either  those  of  England  or  Scotland ;  and  yet  we 
see  that  tuberculosis  of  the  lungs  has  increased  in  Ireland,  whilst  it  has 
very  much  decreased  with  our  friends  on  this  side  of  the  channel  who  are 
pronouncedly  carnivorous.  If  meat  were  the  initial  cause,  the  revei'se 
would  be  the  case. 

Dr.  Lindsay,  Professor  of  Medicine,  Queen's  College,  Belfast,  in 
a  paper  read  on  behalf  of  the  Women's  National  Health  Association  of 
Ireland  in  Belfast  last  year,  says  "  and  probably  our  meat  supply  in  a 
minor  degree  is  also  one  of  the  sources  of  danger." 

I  will  not  pursue  the  argument  further,  for  I  agree  that  probably  meat 
in  a  minor  degree  is  one  of  the  sources  of  danger ;  and  milk  is  \ery  much 
more  likely  to  be  a  genuine  source  of  danger.  After  all,  meat  is  cooked, 
and  this  cooking  must  destroy  the  bacillus  of  tubercle ;  but  milk  is 
generally  taken  as  it  comes  from  the  cow  without  cooking  or  sterilising. 
Again,  milk  is  the  food  of  infants,  whose  power  of  resisting  disease  is, 
generally  speaking,  lowest. 

I,  however,  advocate  the  strongest  powers  to  deal  with  tuberculous 
meat.  Indeed,  it  is  my  opinion  that  the  law  on  this  subject  could  not  be 
too  comprehensi\-e,  or  the  penalties  too  severe  for  all  who  would  try  to  sell 
meat  affected  with  tliis  dreadful  disease.  However,  be  tubercular  infection 
from  meat  much  or  little,  none  will  deny  that  meat  inspection  is  imperative 
if  the  public  health  is  to  be  safeguarded ;  for  tuberculosis  is  only  one  of 
the  many  diseases  that  can  be  communicated  to  man  by  eating  flesh  ; 
and  yet  how  few  of  our  large  cities  have  adopted  the  ways  and  means 
of  pro|)er  meat  inspection.  I  low  few  have  established  aiiattoirs  and 
aboiisheil  private  slaughter-houses  ?  Whether  it  be  for  safeguarding  the 
public  against  tuberculosis,  or  anthrax,  or  other  disease,  no  effective 
inspection  of  a  city's  meat  supply  can  be  carried  out  without  a  properly 
equipped  abattoir.  In  Ireland  we  are  engaged  in  an  organised  attack 
upon   tuberculosis,   under   the    inspiration   of   Lady   Aberdeen   and   the 
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Women's  National  Health  Association.  The  assistance  of  none  is  neg- 
lected in  this  effort.  In  the  battle  against  "  the  white  plague  "  all  can 
join :  medical  man  and  veterinarian ;  professional  and  layman  ;  and  there 
could  be  no  better  platform  for  the  combined  intelligence  of  all,  and  no 
broader  field  for  their  exertions,  nor  one  better  suited  to  call  forth  all  that 
is  best  and  noblest  in  our  common  humanity. 


Mr.  J.  W.  Brittlebank,  M.R.C.V.S.,  also  read  a  Paper,  on 
'^  3E/k  and   Tuhermlosis." 


De.  J.  Spottiswoode  Cameron  (Leeds)  said  the  President  had  spoken  of  the 
finding  of  the  Royal  Commission  that  the  production  of  tuberculosis  was  a  fimc- 
tion  of  the  dose,  and  the  susceptibihty  of  the  individual.  It  was  sometimes 
thought  that  medical  officers  of  health  paid  too  much  attention  to  the  infection. 
But  why  had  they  been  clearing  slums  and  waging  war  on  overcrowding  except 
to  lessen  the  susceptibility  of  the  individual?  Mr.  Watson  had  pointed  out  that 
pulmonary  phthisis  occurred  principally  between  the  ages  of  15  to  45,  but  was  it 
not  possible  that  this  was  due,  not  to  a  new  infection  from  without  at  that  age, 
but  to  the  infection  from  old-standing  latent  tubercle,  due  to  a  previous  infec- 
tion, sometimes  possibly  from  milk  in  childhood? 

In  regard  to  meat,  was  it  always  sufficient  to  remove  gross  lesions  of  tubercle 
and  let  the  meat  pass  ?  Why  does  a  waster  waste  ?  Not  always,  not  even 
generally  from  the  destruction  of  important  organs,  but  rather  from  the  absorp- 
tion of  tosines,  formed  during  the  growth  of  the  tubercle  bacillus  in  the  nitro- 
genous tissues  of  the  animals.  Was  the  meat  containing  these  toxines  fit  for 
food?  The  public  paid  for  good  meat,  the  meat  of  healthy  animals,  and  had  a 
right  to  get  what  they  paid  for. 

Both  papers  were  valuable  as  indicating  the  difficulties  of  diagnosing  early 
cases.  It  was  difficult  enough  in  man  ;  it  was  probably  more  difficult  in  the  ox. 
Would  it  not  be  better  to  secure  the  testing  of  every  herd  by  tuberculin?  He 
would  not  necessarily  kill  all  reacting  animals,  but  he  would  have  them  watched 
and  their  udders  examined  by  a  veterinary  surgeon,  not  once  in  three  months, 
but  at  least  once  a  fortnight ;  the  milk  every  few  months  tested  for  tubercle 
bacilli  by  inoculation  of  the  guinea-pig. 

Dr.  W.  G.  Savage  (Colchester)  remarked  that  in  such  a  Conference  it  was 
of  great  importance  to  have  clear  ideas  of  the  probable  danger  of  tuberculous 
milk  and  meat  to  human  beings. 

In  regard  to  meat  Mr.  Watson  remarked  that  be  thought  the  Eoyal  Com- 
mission recommendations  were  much  too  generous.      The  speaker's   view   was 
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that  on  the  \\hole  these  recommendations  were  sound  and  practical.  With 
regard  to  the  danger  of  tuberculous  meat  a  broad  view  must  be  taken.  Theo- 
retically ail  parts  of  an  animal  with  any  tuberculous  lesion,  however  slight  or 
local,  were  capable  of  causing  tuberculosis  in  human  beings.  Pi'aetically,  how- 
ever, it  must  be  remembered  that  meat  was  invariably  cooked,  «bile  also  tuber- 
culosis was  essentially  a  question  of  dosage.  While,  therefore,  in  theory  all  parts 
of  every  tuberculous  animal  were  potentially  dangerous,  in  practice  those  recom- 
mendations were  sufficient.  Especially  was  that  the  case  in  view  of  the  compara- 
tively little  power  they  had  to  prevent  the  dissemination  of  human  tubercle  bacilli. 

With  milk  the  position  was  somewhat  different.  Milk  was  consumed  raw 
to  a  large  extent,  and  was  largely  given  to  susceptible  children.  The  danger 
from  tuberculous  milk  was  much  greater  than  from  tuberculous  meat. 

Mr.  Brittlebank  liad  referred  to  the  existence  of  tubercle  bacilli  in  milk  from 
cows  whose  udders  were  free  from  all  clinical  signs,  but  which  ])ostmortem 
showed  definite  tuberculosis.  They  could  go  further,  in  view  of  the  work  of 
Moelier  and  others,  since  they  now  knew  tliat  tubercle  bacilli  might  be  present 
in  the  milk  without  signs  of  clinical  or  postmortem  lesion  in  the  udder.  Prob- 
ably those  tubercle  bacilli  were  derived  from  the  intestinal  tract  of  diseased 
anim.als.  This  fact  pointed  to  the  need  for  bacteriological  examination,  as  well 
rts  veterinary  inspection. 

Me.  James  Steele  (Glasgow)  said  that  as  to  milk  in  the  City  of  Glasgow, 
they  found  great  difficulty  in  having  a  standard  for  tuberculin.  Herds  wiieu  tested 
by  tlieir  own  veterinary  surgeon  reacted  to  a  very  large  percentage.  Wiien  lierds 
in  the  surrounding  counties  were  tested,  the  results  were  the  reverse. 

While  approving  of  a  rigid  inspection  of  all  animals  slaughtered  for  liunian 
food,  atteution  should  be  called  to  the  large  amount  of  boneless  meat  imported 
at  different  ports  of  the  country,  and  would  suggest  that  the  Government  ought 
to  take  up  the  inspection  of  all  meat  imported  in  boxes,  barrels,  etc.,  and 
ap|)()int  inspectors  for  that  ])ur])0se. 

Mk.  Pfincr  S.  Howard  (Wanstead)  said  that  in  regard  to  the  various 
administrative  proposals  regarding  tuberculosis,  there  was  one  in  his  opinion 
which  promised  mon-  than  any  other,  and  that  was  scheduling  the  disease  under 
the  Contagious  Diseases  Animals  Acts. 

He  did  not  mean  with  accompanying  drastic  measures  at  lirst,  those  euuld 
come  later;  and  it  would  have  the  effect  of  drawing  the  attention  of  farmers  and 
others  to  the  existence  of  disease  amongst  their  animals,  and  educate  them  as  to 
the  precautions  which  should  hi'  adopted  in  respect  to  isolation  of  diseased 
animals,  etc.,  so  far  a.s  their  premises  w(mld  permit. 

Another  advantage  of  such  procedure  would  be  to  enable  live  t\ibercuIou8 
animals  exposed  for  sale  in  markets  to  hi-  dealt  with  effectively,  which  did  not 
appear  to  be  the  case  in  many  iiittances  at  present. 


Discussion.  711 

Mn.  AV.  A.  Della  Gaxa  (Southampton)  said  that  he  thought  that  all  hn- 
ported  meat  and  milk  should  be  submitted  to  examination  (bacteriological  and 
chemical)  at  the  port  of  arrival. 

Owing  to  difficulties  in  arriving  at  a  certain  and  immediate  diagnosis  of 
bovine  tuberculosis  in  the  early  stages,  they  should  rely  solely  upon  the  tubercu- 
lin test,  and  accept  results  as  final.  All  tuberculin  ought  to  be  standardised  and 
derived  from  one  source,  preferably  a  Governmental  one ;  veterinary  inspectors 
and  other  duly  licensed  persons  alone  being  supplied.  Use  of  tuberculin  by  lay- 
men should  be  prohibited,  and  thus  prevailing  abuses  corrected. 

Lieut. -Col.  A.  M.  Daties,  E.A.M.C.  (London),  referring  to  Mr.  Watson's 
statement  that  he  would  condemn  all  carcases  of  pigs  affected  slightly  or 
otherwise  with  tuberculosis,  owing  to  its  tendency  to  generalisation,  stated  that 
he  had  it  on  the  authority  of  a  veterinary  inspector  of  great  experience  in 
London,  that  cases  did  occur  in  which  tuberculosis  existed,  cwijined  to  the 
pharywjeal  [/lands,  and  in  which  there  was  no  generalisation.  Such  carcases, 
under  the  present  regulations,  had  to  be  condemned.  It  seemed  as  if  that 
regulation  was  too  stringent.  In  the  particular  glands  referred  to,  the  explana- 
tion of  the  existence  of  the  lesion  lay  in  the  fact  that  the  pig  was  a  miscellaneous 
feeder,  and  occasionally  took  in  some  sharp  object  (a  bone  or  a  pin)  which 
abraded  the  pharyngeal  mucous  membrane,  and  so  afforded  way  of  entrance  for 
tuberculous  infection :  this  was  held  up  in  the  adjacent  gland,  and  no  further 
extension  occurred.  The  carcase  was  otherwise  perfectly  sound  and  fit  for  food, 
very  likely  in  prime  condition,  and  yet  had  to  be  rejected. 

Mr.  Willett,  Couxcieloe  Hopkix,  and  Me.  Davies  also  took  part  in  the 
discussion. 
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Chairman   Central  Executive  Council,  Sanitary  Innpectorx    Association, 
President  of  the  Conference. 

(mk.mreh.) 


IN  the  first  place  I  desire  to  express  my  sincere  tiianks  to  the  Council 
of  The  Royal  Sanitary  Institute  for  extending  to  me  the  privilege  of 
presiding  over  this  important  meeting  of  sanitarians  assembled  to-day  in 
Cardiff.  The  honour  is  greatly  enhanced  by  the  fact  that  it  comes  during 
my  term  of  office  as  Chairman  of  the  Executive  Council  of  the  Sanitary 
Inspectors'  Association. 

I  think  you  will  agree  that  the  Council  of  The  Royal  Sanitarj-  Institute 
deserves  great  praise  from  the  public  in  general,  and  sanitarians  in 
particular,  for  arranging  these  annual  health  congresses  in  various  parts 
of  Great  Britain  and  Ireland.  They  are  the  best  possible  means  of 
stimulating  public  opinion,  they  also  invite  the  criticism  and  co-operation 
of  all  those  who  are  interested  in  carrying  out  the  numerous  Acts  for 
improving  the  conditions  of  the  people. 

I  will  not  dilate  ujjon  any  set  subject  lest  my  remarks  may  overlap  in 
some  degree  the  papers  that  are  about  to  be  submitted.  My  remarks 
will  rather  be  general,  and  I  trust  that  our  deliberations  may,  by  the 
interchange  of  ideas,  prove  beneficial  to  us  as  sanitarians,  to  the  muni- 
cipalities by  whom  we  are  employed,  and  to  the  general  public  whom  wr 
serve. 

Since  September,  lilOfi,  my  thoughts  have  frequently  turned  to  the 
paper  contributed  by  Mr.  W.  W.  West,  at  the  congress  of  sanitary 
inspectors  held  in  Blackpool.  At  the  outset  1  desire  to  say  that  I 
for  one  responded  to  his  call  for  a  revival  of  the  old  crusade  with  clean- 
liness as  our  standard,  and  I  would  now  press  on  you  to  return  to  it, 
and,  whilst  fighting  for  it,  to  c'^i'  your  whole  and  undivided  allegiance  to 
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that  motto.  We  claim  that  we  are  the  apostles  of  cleanliness,  our  mission 
is  to  seek  out  and  purify  what  is  foul  in  our  various  districts,  and  ever  to 
remember  when  acting  as  public  officers  that  the  greatest  good  will  result 
from  our  work,  when  we  are  able  to  successfully  combat  ignorance  and 
vested  interest,  by  proving  the  reasonableness  of  our  requirements. 

1  do  not  for  one  moment  desire  to  minimise  the  necessity  for  scientific 
research  as  to  the  absolute  origin  of  disease ;  by  all  means  let  this  proceed, 
and  let  us  hope  for  further  knowledge.  Nevertheless,  if  the  searching  for 
the  unknown  is  to  become  a  fetish,  if  it  is  to  overshadow  the  value  of  what 
we  actually  know,  then  I  fearlessly  say  that  it  were  better  that  the  search 
proceeded  no  further,  and  that  we  should  depend  upon  the  proved  value  of 
cleanliness  alone. 

Much  has  been  said  as  to  what  is  the  duty  of  a  sanitary  inspector,  and 
what  is  that  of  a  medical  officer  of  health.  I  would  venture  at  once  to 
suggest  that  in  the  great  work  of  improving  the  health  of  the  people,  that 
the  man  and  the  germ,  as  representing  the  soil  and  the  seed,  shall  be  left  to 
the  medical  officer  of  healtli,  and  to  us  should  be  committed  the  environ- 
ment of  the  man.  Intimate  indeed  is  the  connection  between  our  work, 
and  the  I'esultant  harvest  will  entirely  depend  upon  the  careful  blending 
and  utilisation  of  our  joint  efforts. 

Scientific  research  as  to  the  germ  and  its  action  upon  the  body  deals 
with  matter  possessing  innate  and  differentiating  force,  and  cannot 
therefore  ever  be  brought  to  the  accuracy  of  astronomical  or  chemical 
science.  Hence  it  is  essential  that  the  environment  siiould,  as  far  as 
possible,  render  this  force  incapable  of  extending  injury. 

It  is  impossible  to  dogmatise  as  to  germ  action,  or  as  to  the  results  of 
germ  action  on  individuals,  the  most  that  can  be  done  is  to  state  its 
results  on  a  proportion  of  those  under  its  influence,  and  we  sanitary 
inspectors  are  not  specially  trained  to  follow  all  the  theories  built  around 
this  subject  which  proves  so  fascinating  to  the  public. 

But  the  lessons  of  the  past  lie  ready  to  our  hand.  Cleanliness  is  next  to 
godliness,  and  prevention  is  better  than  cure.  Where  the  sun  shines  the 
doctor  cannot  get  a  living,  so  we  must  not  be  led  away  by  the  fascination 
of  the  unknown  and  attempt  to  obtain  useless  credit  by  dabbling  in  the 
mysteries  of,  say,  tuberculous  germs  in  milk.  Ours  the  prosaic  and  lowly 
task  of  securing  cleanliness,  of  the  udder,  of  the  milk  pail,  the  floors,  the 
walls,  the  pond.  Our  labours  may  often  be  forgotten,  but  the  harvest 
will  be  found  in  an  ine\ital)le  improvement  in  the  public  health. 

Professor  de  Chaumont  years  ago  claimed  that  if  overcrowding  was 
non-existent  our  death-rate  would  be  reduced  hy  one-fourth.     The  abate- 
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ment  of  overcrowding  is  certainly  our  work,  and  a  result  such  as  is 
foreshadowed  dwarfs  the  possibilities  of  even  the  removal  of  phthisis  by 
the  extirpation  of  its  germ,  for  even  this  fearful  disease  is  only 
responsible  for  one-ninth  of  the  total  deaths. 

In  the  first  Presidential  Address  delivered  by  Sir  Benjamin  Ward 
Richardson  to  the  Sanitary  Inspectors'  Association  he  laid  great  stress 
upon  the  unique  value  of  cleanliness,  and  said  that  if  by  some  magic  spell 
England  could  wake  up  to-morrow  clean,  she  would  wake  up  pure  in  spirit 
and  godly  in  the  comprehension  of  goodliness.  Cleanliness  covers  the 
whole  field  of  sanitary  labour,  it  is  the  beginning,  it  is  the  end.  Practised 
in  its  entirety  it  would  banish  disease  from  the  world,  and  Sir  Benjamin 
claimed  that  all  methods  for  preventing  disease  without  cleanliness  were 
mere  sounding  brass  and  tinkling  cymbals,  nothing  else  touches  the  death- 
rate. 

The  present  Principal  Medical  Officer  of  the  Local  Government  Board, 
Dr.  Arthur  Newsholme,  in  speaking  of  the  duties  and  the  difficulties 
experienced  by  sanitary  inspectors,  said  it  was  their  duty  to  watch  and 
track  in  detail  all  conditions  which  make  for  disease.  Many  of  their 
duties  were  irksome,  and  might  appear  even  paltry  in  their  detail,  but 
whilst  they  were  acting  as  home  missionaries  to  the  poor  and  helpless, 
in  so  far  as  they  increased  their  cleanliness  and  self-respect,  their  influence 
on  the  community  could  not  be  overlooked. 

I  have  tried  to  give  due  imjjortauce  to  that  prosaic  side  of  sanitation 
cleanliness,  and  I  ask  you  not  to  allow  the  red  herring  trail  of  bacterio- 
logical science  to  be  drawn  across  your  path.  Our  work  will  still  be 
required  when  all  germs  have  been  localised  and  duly  allotted  to  their 
special  functions,  their  life  history  defined  and  well  understood. 

The  enormous  improvement  in  public  health  that  has  taken  place,  the 
stupendous  result  in  life  saving  and  health  promoting  that  has  been 
accomplished  by  sanitary  inspectors,  cannot  be  better  expressed  than  in 
the  words  of  Sir  Edward  Cliadwick,  when,  after  giving  us  a  series  of 
statistics,  he  said  that  though  his  facts  were  high  and  dry,  yet  they 
would  form  a  good  basis  to  build  upon  long  after  he  had  ceased  to  be. 
The}-  would  suggest  to  us  the  grandeur,  the  importance,  and  oven  the 
solemnity  of  our  work. 

Though  some  would  call  the  removal  of  some  of  the  most  offensive 
causes  of  death  anil  disease  menial  loork;  yet  it  was  work  that  conveyed 
a  practical  lesson  to  the  world,  of  the  methods  whereby  the  happiness,  the 
brightness,  the  comfort  and  strength  of  the  world  were  secured.  We  might 
accept  it  from  him,  as  one  who  had  seen  eighty-six  summers,  that  ours  was 


G.  H.  Anderson.  715 

as  good  a  work  as  the  sun  ever  shone  on,  and  that  long  before  another 
eighty-six  summers  had  passed  away  it  would  be  recognised  as  work 
deserving  of  tlie  fullest  recognition  and  the  most  befitting  rewards,  if  it 
continued  to  be  carried  out  in  the  spirit,  as  in  the  letter,  faithfully, 
vigorously,  hopefully  and  manfully. 

Surely  we  may  here  bring  our  minds  to  bear  upon  the  practical  side  of 
sanitation,  the  details  of  the  structure  of  the  houses  the  people  live  in,  the 
cleanliness  of  the  flocks  of  the  beds  on  which  the  people  sleep  (the  dangers 
of  which  have  been  so  vividly  denounced  by  Mi*.  Peter  Fyfe),  the  purity 
of  the  food  they  eat,  the  condition  of  the  dairy,  the  slaughter  house,  the 
butcher's  shop,  the  travelling  van,  the  canal  boat,  the  means  of  preventing 
the  fouling  of  the  atmosphere  by  smoke,  and  the  hundred  and  one  matters 
upon  attention  to  which  depends  the  public  health,  well  knowing  that  if 
the  immediate  environment  of  the  people  be  clean,  the  germ  has  little 
chance  of  finding  a  resting  place. 

But  in  our  strenuous  efforts  to  obtain  the  conditions  necessary  for  the 
proper  environment  of  the  people,  we  must  necessarily  frequently  fall  foul 
of  those  stumbling-blocks  to  progress,  ignorance,  vested  interests,  and  the 
so-called  liberty  of  the  subject,  and  we  may  be  persecuted  by  one  or  other 
of  them.  Surely  this  is  sufficient  reason  why  we  should  have  adequate 
protection  by  a  proper  tenure  of  office  whilst  fighting  such  giants. 

Dr.  Arthur  Newsholme  has  himself  told  us  that  insecurity  of  tenure  of 
office  is  a  grievous  difficulty  in  the  path  of  some  inspectors.  The  duties  of 
a  sanitary  inspector  are  such  as  almost  necessarily  bring  him  into 
antagonism  with  those  amongst  his  employers  who  are  owners  of  house 
property,  and  especially  does  this  occur  in  districts  where  insanitary 
conditions  are  rife.  The  fact  also  that  the  inspector  is  liable  to  risks 
connected  with  periodic  re-election  handicaps  his  work,  and  renders  it 
extremely  difficult  for  him  to  discharge  his  duties  in  a  fearless  and  fully 
satisfactory  manner. 

Perhaps  there  is  a  better  time  now  approaching,  for  maybe  the 
eminently  practical  President  of  the  Local  Government  Board,  Mr.  John 
Burns  (from  whom  sanitary  inspectors  have  expected  so  much,  and  have 
received  so  little)  may  be  brought  to  appreciate  the  value  of  our  work,  and 
support  us  in  our  laudable  endeavours  to  improve  the  conditions  under 
which  the  people  live. 

ilost  of  us  will  agree  that  there  is  ample  scope  for  women  in  the 
administration  of  public  health  work.  There  are  numerous  duties  which 
they  are  particularly  fitted  to  discharge  and  do  so  with  infinite  credit  to 
themselves  and  advantage  to   the  service.      Visiting  the  houses  of  the 
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poorer  classes  and  pointing  out  the  advantages  of  order,  cleanliness  and 
ventilation  in  their  homes ;  instructing  young  mothers  with  regard  to 
feeding  and  rearing  children ;  inspecting  houses  let  in  lodgings  and  tene- 
ment houses  ;  enforcing  cleanliness  and  preventing  overcrowding ;  investi- 
gating the  causes  of  the  deaths  of  children  (with  the  object  of  diminishing 
the  altogether  too  high  infantile  mortality) ;  inspecting  workshops  where 
women  are  employed  ;  visiting  the  houses  of  outworkers  ;  and  carrying  out 
the  duties  entailed  by  the  Midwives  Act  and  Births  Act,  are  all  duties 
which  can  be  discharged  with  distinct  advantage  by  the  health  visitor, 
without  encroaching  upon  or  overlapping  the  iluties  to  be  performed  by 
the  sanitary  inspector. 

I  think  that  the  legislature  never  contemplated  that  women  should 
be  designated  sanitar\-  inspectors.  The  London  boroughs  are  mainly 
responsible  for  this  innovation,  for  in  order  to  obtain  the  grants  sanctioned 
bv  the  Local  Government  Board  to  the  salaries  of  sanitary  inspectors, 
women  have  from  time  to  time  been  appointed  as  sucli,  the  various 
authorities  well  knowing  that  women  were  physically  unable  to  discharge 
all  the  duties. 

It  is  unreasonable  to  expect  a  woman  to  become  an  expert  in  drain 
laying  and  testing,  designing  and  superintending  structural  alterations, 
reconstructing  sanitary  conveniences,  condemning  defective  plumbers' 
and  builders'  work,  inspecting  canal  boats,  slaughter  houses,  offensive 
trades,  lodging  houses,  etc.,  yet  these  are  every  day  duties  that  fall  to 
the  lot  of  the  sanitary  inspector. 

I  am  glad  to  see  that  The  Royal  Sanitary  Institute  has  at  length 
recognised  this  fact,  and  has  instituted  a  special  examination  for  women 
health  visitors.  Might  we  not  recommend  them  to  go  a  step  furtiier,  and 
endeavour  to  obtain  from  the  Local  Government  Board  the  same  con- 
cession regarding  salaries  as  at  present  allowed  for  sanitary  inspectors. 
If  this  were  done,  women  would  in  future  be  appointed  as  health  visitors 
and  would  discharge  the  duties  for  which  nature  has  endowed  them,  and 
nnich  of  the  vexatious  overlapping  of  duties  tliat  at  present  exists  would 
(iisa]>pear,  and  the  work  would  be  performed  in  perfect  harmony. 

I  was  very  nmch  surprised  a  few  months  ago  to  find  a  sanitary 
inspector  in  one  of  our  large  cities  advocating  that  women  workers  in 
sanitary  departments  shouM  receive  the  same  salary  as  sanitary  inspectors, 
lie  also  congratulated  them  upon  their  independence  in  working  for 
tiieir  own  living  in  preference  to  marrying  simply  for  tiie  ]>urpose  of 
obtaining  a  home. 

With  rejrard  to  salarv  I  ccrtainlv  think  tliat   it  woulil   be   unreasonable 
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to  pay  women  the  same  rate  of  waives  as  men,  for  the  responsibilities  of 
the  former  cannot  be  compared  with  the  latter.  Man  invariably  marries, 
and  takes  a  woman  to  share  liis  joys  and  sorrows  ;  as  a  natural  consequence, 
children  follow  who  have  to  be  reared,  clothed  and  educated. 

I  would  respectfully  suggest  that  it  is  the  duty  of  a  woman  to  marry, 
or  how  is  our  race  to  be  maintained  ?  If  they  evade  this  responsibility 
they  must  necessarily  enter  into  competition  with  men  for  all  appoint- 
ments for  which  nature  has  endowed  them.  Their  wants  being  few,  and 
only  having  lodgings  to  provide  instead  of  maintaining  a  home,  rearing 
and  educating  a  family,  and  the  manifold  expenses  incidental  thereto,  it 
necessarily  follows  that  men  would  be  seriously  handicapped,  should  such 
ad\-ice  be  generally  acted  upon. 

Of  course  there  will  always  be  some  women  who  from  one  cause  or 
another  do  not  marr\',  and  for  these  a  profession  or  vocation  becomes 
necessarj',  but  let  us  encourage  the  belief  that  a  woman's  glory  should  be 
her  home,  her  husband,  and  her  children. 

In  conclusion  let  me  again  impress  upon  you  the  advantage  to  be 
gained  by  all  sanitary  inspectors  being  enrolled  under  one  banner,  and 
becoming  active  members  of  the  Incorporated  Sanitary  Inspectors' 
Association. 

This  Association  was  formed  a  quarter  of  a  century  ago  for  the  pro- 
motion and  interchange  amongst  its  members  of  both  practical  and  theo- 
retical sanitars'  science,  and  the  knowledge  of  the  rights,  liabilities  and 
duties  of  sanitary  inspectors. 

During  the  tw-enty-five  years  of  its  existence  the  death-rate  has  fallen 
considerably,  and  it  is  only  fair  to  claim  that  we  have  contributed  in  no 
small  degree  to  this  desirable  state  of  affairs. 

Our  Association  numbers  about  1,400  members,  in  ten  centres.  Each 
centre  conducts  its  own  business  in  its  particular  district.  We  are 
also  affiliated  with  the  Sanitary  Inspectors'  Association  of  Scotland. 

At  the  present  moment  we  are  associated  with  the  National  Association 
of  Local  Government  Officers,  with  the  object  of  bringing  forward  a  Bill 
to  secure  superannuation  for  all  Local  Government  officers. 

As  to  tenure  of  office,  the  Association,  in  conjunction  with  the  British 
Medical  Association,  has  before  Parliament  a  Bill  with  the  object  of 
securing  this,  and  we  are  resolved  to  press  it  forward  by  every  legitimate 
means  in  our  power. 
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THE    ADVANTAGE    OR    OTHERWISE 

OF    APPOINTING 
INSPECTORS    FOR    SPECIAL    DUTIES. 

By     HENiiY      JO  UN  SON, 
Chief  Sanitary  Inspector,   Wimbledon. 
(associate.) 


THE  subject  of  which  I  am  to  open  the  discussion  this  morning  is 
one  upon  which  there  must  be  consitlerable  diversity  of  opinion. 
This  is  shown  by  the  fact  that  in  many  districts  a  number  of  inspectors 
are  appointed  to  discharge  only  specified  duties,  wliilst  even  in  adjoining 
districts  each  inspector  is  hekl  ivspunsible  for  carrying  out  the  entire 
duties  in  the  area  which  is  allotted  to  him. 

Our  portion  of  the  work  involved  in  the  administration  of  the  various 
Acts  of  Parliament,  By-Laws  and  Regulations  made  thereunder,  and 
Orders  of  the  Local  Government  Board,  may  be  summarised  as  follows : — 
Drainage  under  Acts  1875-1890-11107  and  Metropolis  Local  Management 
Acts ;  Scavenging  and  Cleansing ;  Common  Lodging  Houses  ;  Houses 
Let  in  Lodgings ;  Nuisances,  general ;  Offensive  Trades ;  Inspection  of 
Slaughterhouses,  meat,  etc. ;  Infectious  Diseases  Notification  and  Preven- 
tion Acts:  Housing  of  the  Working  Classes  Acts;  Rivers  Pollutions 
Acts :  Canal  Boats  Acts ;  Food  and  Drugs  Acts ;  Factory  and  AVorkshop 
Acts;  Shop  Hours  Acts  ;  Work  under  Dairies,  Cowsheds  and  Milkshops 
Orders,  etc.,  etc. 

Taking  broadly  the  lines  that  the  sanitary  construction  of  buildings  in 
so  far  as  drainage,  water  sujjply,  etc.,  is  concerned,  anil  that  after  the 
building  has  been  erected  its  sanitary  upkeep  is  almost  entirely  in  the 
hantls  of  the  sanitary  inspector  or  inspector  of  nuisances,  it  would  ap|)ear 
but  rigiit  in  the  interests  of  the  connnunity  that  there  should  not  be  two 
or  more  sets  of  officers  employed  in  the  I'xamination  of  its  sanitary  con- 
dition or  of  the  business  carried  on  in  the  building  (if  not  a  private  house), 
e.\ce])ting  in  cases  where  very  extraordinary  circumstances  ajipear  to 
justify  such  a  departure.  It  would  certainly  ajipear  that,  without  giving 
the  fullest  consideration  to  u  reconnnendatiun   to  appoint  special  olHcers, 
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sanitary  authorities  have  adopted  such  recommendation,  simply  following 
a  practice  existing  in  an  adjoining  or  other  district  where  the  circum- 
stances are  of  a  totally  different  character,  and  may  not  justify  such  a 
course  of  action. 

An  inspector  when  he  is  appointed  to  office  should  be  capable  of  under- 
taking all  the  duties  attached  to  his  position.  In  small  districts  one  in- 
spector with  no  assistants  is  required  to  discharge  all  the  duties  and  work 
appertaining  to  the  office.  Is  this  not,  therefore,  a  strong  argument  in 
favour  of  making  each  inspector  responsible  for  the  entire  duties  :  making 
the  size  of  his  district  such  that  he  can  efficiently  cope  with  the  work  ? 

The  point  that  first  arises  is  that  sanitary  inspectors  and  inspectors  of 
nuisances  are  servants  of  the  public.  They  are  rate  paid,  and  whether 
these  rates  are  levied  direct  or  paid  through  the  rentals  of  occupiers  of 
properties,  it  is  essential  that  the  greatest  possible  good  shall  be  obtained 
by  the  community  for  the  expenses  they  incur  in  the  upkeep  of  a  sanitary 
staff.  For  the  compilation  of  reports  of  the  medical  officer  of  health,  or 
chief  sanitary  inspector,  or  inspector  of  nuisances,  as  the  case  may  be,  it  is 
of  undoubted  advantage  to  be  able  to  look  to  and  to  compile  from  the 
reports  of  one  inspector  the  work  performed  in  specific  directions ;  but  is 
the  compilation  or  preparation  of  statistics  of  greater  advantage  than  the 
more  thorough  and  larger  amount  of  work  that  can  be  performed  by  one 
inspector  over  a  small  area. 

I  will  give  two  specific  instances  out  of  many  which  might  be  quoted : 
(1)  A  district  in  London,  where  we  will  say  there  is  a  medical  officer 
of  health,  a  chief  sanitary  inspector,  a  number  of  district  inspectors  (the 
Borough  being  divided  into  a  number  of  areas  for  this  purpose),  and  in 
addition  to  these  say  one  or  perhaps  two  food  inspectors  (whose  duties  also 
include  those  under  the  Food  and  Drugs  Actsj,  two  or  more  women 
inspectors,  and  also  two  or  more  workshop  inspectors. 

For  the  purposes  of  consideration  I  will  exclude  one  of  the  women 
inspectors,  whose  duties  we  will  consider  as  entirely  devoted  to  the  work 
attaching  to  the  Notification  of  Births  Act  of  1907,  and  that  of  visiting 
respecting  the  feeding  of  infants,  whether  attached  to  a  milk  depot  (so- 
called)  or  otherwise. 

We  have  still  at  least  tlu'ee  other  officers  who  are  charged  with  special 
duties,  the  food  inspector,  and  the  male  and  female  workshops  inspectors. 
The  last  visits  all  workshops,  workplaces,  and  factories  where  female  labour 
is  engaged  throughout  the  district,  and  in  these  is  often  employed  labour 
of  both  sexes,  except  in  such  instances  as  dressmaking,  millinery,  etc.  The 
male  officer  for  workshops  inspects  all  places  where  male  employees  are 


720     The  Appointment  of  Sanitary  Inspectors  for  Special  Duties. 

engaged,  and,  as  already  stated,  these  are  very  frequently  premises  in 
which  both  sexes  are  employed.  These  two  officers  therefore  inspect  the 
same  premises. 

It  mav,  and  has  been  known  to  be,  a  fact  that  both  officers  have  visited 
the  same  works  during  the  same  day,  the  only  difference  being  that  the 
sanitary  conveniences  set  apart  for  females  have  received  the  attention 
of  the  female  officer,  while  those  of  the  male  employees  have  been 
inspected  by  the  male  officer.  Is  there  any  reason  why  the  latter  officer 
could  not  have  inspected  both,  except  one  of  mock  modesty  ?  There  is 
a  false  impression  prevailing  amongst  members  of  sanitary  authorities 
upon  the  question  of  male  i-.  female  inspectors  of  workshops.  One 
frequently  hears  it  said  that  the  female  inspector  can  more  readily  obtain 
information  from  the  female  employees  than  can  the  male  officer,  but,  as 
a  matter  of  fact,  we  know  it  is  an  impossibility,  and  would  be  strongly 
resented  by  an  employer  of  labour  when  conducting  the  inspector  over 
his  premises,  either  personally  or  by  his  representative,  if  the  inspector 
attempted  to  interrogate  his  workpeople. 

In  addition  to  these  officers  appointed  for  special  duties,  there  is  the 
food  inspector  and  the  inspector  for  the  particular  district  in  which  the 
premises  to  be  inspected  are  situated.  Both  these  officers  are  entrusted 
with  the  duty  of  inspecting  and  reporting,  and,  with  a  large  staff  of 
inspectors,  it  is  impossible  to  take  three  or  more  inspectors  and  allocate  to 
them  the  particular  premises  which  each  shall  visit  on  certain  dates. 

2.  I  had  an  instance,  outside  London,  of  what  may  be  termed  over- 
inspection  brought  to  my  notice  only  a  few  weeks  ago,  by  a  person  than 
whom  in  my  experience  of  nearly  20  years  as  an  inspector  I  have  come 
across  no  one  more  ready  to  carry  out  any  suggestion  matle  for  the 
sanitary  improvement  of  his  workshops,  etc.,  or  for  the  comfort  of  his 
employees.  He  mentioned  that  in  one  week  his  premises  had  been  visited 
by  the  following: — One  of  II. M.  inspectors  ;  an  inspector  making  house- 
to-house  inspection;  a  factory  and  workshop  inspector;  the  inspector  of 
nuisances  (in  consequence  of  a  complaint  made  by  a  discharged  hand) ;  and 
an  inspector  from  the  Mansion  House  council  for  the  protection  of  the 
poor. 

Although  this  may  be  said  to  be  an  exceptional  case,  yet  I  am  sure  it 
is  within  tlie  knowledge  of  many  here  that  such  instances  occur  more 
frequently  than  should  be.  With  the  exception  of  the  visit  of  II. M. 
inspector,  the  objects  sought  could  have  been  well  obtained  by  the  visit 
of  the  inspector  of  nuisances,  if  in  a  small  district,  or  if  in  a  large  district 
split  up  into  small  sub-<listriets,  by  the  district  insp'clor. 
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In  addition  to  the  officers  of  the  local  autliority  visitine  and  inspecting 
there  are  others,  those  of  the  County  Council,  Home  Office,  and  private 
associations,  and  I  could  cite  more  than  one  instance  in  which  tliree 
officers  of  the  local  authority  have  visited  the  same  set  of  premises  on  the 
same  date. 

The  bulk  of  the  law  relating  to  the  adulteration  of  food  is  contained 
in  the  following  Acts  : — 

The  Sale  of  Food  and  Drugs  Act,  1875;  the  Sale  of  Food  and 
Drugs  Amendment  Act,  1879 ;  the  Margarine  Act,  1887 ;  and  the  Sale 
of  Food  and  Drugs  Act,  1899  ;  forming  a  series  of  Statutes  collectively 
known  as  The  Sale  of  Food  and  Drugs  Acts  1875  to  1899,  conferring 
powers  on  certain  local  authorities  for  the  prevention  and  detection  of 
adulteration  of  (a)  articles  used  for  food  or  drink  by  man,  other  than 
drugs  or  water,  or  which  ordinarily  enter  into  or  are  used  in  the 
composition  or  preparation  of  human  food,  including  flayouring  matters 
and  condiments,  and  (h)  drugs,  including  medicine  for  internal  or  external 
use. 

For  what  reasons  is  it  considered  that  the  duties  under  these  Acts 
should  be  carried  out  by  an  officer  specially  appointed,  and  not  by  the 
inspector  of  nuisances  or  the  district  inspector?  So  far  as  I  am  able  to 
gather,  this  practice  obtains  much  more  largely  in  the  Metropolis  than  in 
the  provinces.  Throughout  England,  with  the  exception  of  London,  where 
each  Metropolitan  borough  is  the  local  authority,  the  local  authorities 
under  the  Food  and  Drugs  Acts  are  :  (a)  The  Court  of  Quarter  Sessions 
for  each  county,  now  the  county  council;  and  (6)  The  town  council  of 
every  borough  having  a  separate  Court  of  Quarter  Sessions,  or  having 
under  any  general  or  local  Act  of  Parliament  or  otherwise  a  separate 
police  establishment. 

Section  \'6  of  the  Sale  of  Food  and  Drugs  Act,  1875,  states  that  "any 
medical  officer  of  health,  inspector  of  nuisances,  or  inspector  of  weights 
and  measures,  or  any  inspector  of  a  market,  or  any  police  constable  under 
the  direction  and  at  the  cost  of  the  local  authority  appointing  such  officer, 
inspector,  constable,  or  charged  with  the  execution  of  the  Acts,  may  pro- 
cure any  sample  of  food  or  drugs,  and  if  he  suspects  the  same  to  be  adul- 
terated submit  it  for  analysis."  As  the  officer  authorised  to  take  samples 
must  be  one  of  those  mentioned  in  Section  13  of  the  Sale  of  Food  and 
Drugs  Act,  it  generally  follows  that  the  person  on  whom  the  duty  falls, 
in  all  boroughs  having  a  Court  of  Quarter  Sessions,  is  the  inspector  of 
nuisances,  and  in  counties,  the  inspector  of  weights  and  measures. 

In   London   are  there  any  reasons   why  a    special    officer    should    be 
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appointed  for  this  duty  only?  Outside  London,  I  see  no  reason.  It  is 
sometimes  said  that  the  district  inspector  becomes  well  known  to  the 
tradesmen  and  others  from  whom  he  has  to  take  samples.  This  difficulty 
i^  met  by  the  power  to  purchase  by  deputy,  the  usefulness  of  which  has 
been  immensely  added  to  by  the  decision  in  Tyler  '■.  Dairy  Supply 
Company ;  this,  together  with  the  thorough  knowledge  which  an  efficient 
district  inspector  gets  of  the  many  things  occurring  in  his  district,  more 
than  compensates  for  any  drawback  through  becoming  known  to  all  the 
■tradesmen,  etc.,  because  even  if  one  or  more  special  officers  are  appointed 
to  do  this  work,  only  a  little  longer  time  elapses  before  they  are  equally 
well  known  to  the  trading  i)ortion  of  the  community. 

As  an  illustration  of  the  achninistration  of  the  Food  and  Drugs  Acts 
by  a  special  officer  as  against  the  sanitar\- inspector,  inspector  of  nuisances, 
or  district  insjjcctor,  as  the  case  may  be,  let  me  give  my  own  Borough,  which 
was  a  large  urban  district,  in  fact,  the  largest  in  population  in  the  county 
■of  Surrey.  About  three  years  ago  it  was  made  a  borough  by  a  charter 
of  incorporation  under  the  Municipal  Corporations  Act,  liS8^,  but,  having 
neither  a  quarter  sessions  court  nor  a  separate  police  establishment,  the 
Surrey  County  Council  is  the  local  authority  charged  with  the  execution 
of  the  Acts  within  the  borough,  subject  to  the  following  provision: — that 
certain  specified  officers  can,  under  the  direction  and  at  the  cost  of  the  local 
authority  appointing  them,  procure  samples,  and,  if  suspected  of  being 
adulterated,  submit  them  to  the  public  anal3st  for  analysis,  although  all 
the  costs  of  so  doing  would  have  to  be  borne  by  the  Borough  Council,  and 
not  by  the  County  Council,  the  local  authority  under  the  Acts,  and  any 
penalties  obtained  are  payable  to  the  county  fund  except  those  in  respect 
of  margarine,  where  the  magistrates  may  direct  the  allocation  of  a  portion 
of  the  penalty  to  the  authority  prosecuting,  l)ut,  in  the  absence  of  this 
direction,  the  penalty  goes  to  the  local  authority  (County  Council). 

Section  11  of  the  Margarine  Act,  1)S87,  states  that  any  part  of  any 
|)eualty  recovered  under  this  Act  may,  if  the  court  shall  so  direct  (a)  be 
paid  to  the  person  who  proceeds  for  the  same  to  reimburse  him  for  tiie 
legal  costs  of  obtaining  the  analysis  and  any  other  reasonable  expenses  to 
which  the  court  shall  consider  him  entitled. 

The  watcli  couunittee,  deciding  to  supplement  the  work  of  the  County 
Council,  instructed  me  to  obtain  sam|)les  from  time  to  time  and  have  them 
analysed.  1  have  no  hesitation  in  saying  that  after  my  ten  years' 
residence  there  as  inspector  of  nuisances  there  are  very  few,  if  any, 
cowkeepers,  dairymen,  milksellers,  or  other  tradesmen  and  dealere  who 
(Ici  i\ot  know  me  well. 
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For  the  purpose  of  executing  the  Acts,  the  Admiuistrati\e  County  of 
Surrey  is  divided  into  four  districts ;  Wimbledon,  with  the  following 
twenty-four  parishes,  comprising  one  district : — Addington,  Ashstead, 
Banstead,  Beddington,  Great  Bookham,  Little  Bookham,  Carshalton, 
Cheam,  Chessington,  Coulsdon,  Cuddington,  Epsom,  Ewell,  .  Fetcham, 
Headley,  Leatherhead,  Merton,  Mitcham,  Morden,  Sanderstead,  Sutton, 
Wallington,  Walton-on-the-Hill  and  ^Yoodnlanste^ne.  Several  of  these 
have  each  a  population  of  over  10,000. 

If  the  system  of  specialising  is  all  that  its  advocates  claim,  one  might 
expect  that  I,  as  an  official  well-known  to  all  tradesmen,  etc.,  from  whom 
samples  have  to  be  obtained,  would  fail  to  detect  as  many  cases  of  adult- 
eration and  to  secure  as  many  convictions,  as  the  special  officer  covering 
a  large  district,  but  the  result  is  the  opposite. 

The  argument  I  have  adduced  in  favour  of  the  ])rovisions  of  the  Sale 
of  Food  and  Drugs  Acts  being  enforced  by  the  Inspector  of  Nuisances 
outside  London,  holds  equally  good  for  the  Metropolitan  area,  as  the 
practice  invariably  is  for  purchase  to  be  made  by  deputies,  and  these 
changed  as  occasion  arises  or  circumstances  demand,  and  more  especially 
in  view  of  the  decision  of  the  Court  of  the  King's  Bench  in  the  case  of 
Tyler  v.  Dairy  Supply  Company  (Knight's  Local  Government  Reports, 
Vol.  6,  Xo.  4,  p.  442).  This  case  is  so  important  that,  believing  some 
may  not  have  seen  it,  I  set  out  somewhat  fully  the  Court's  judgment 
(see  next  page).  From  this  it  will  be  seen  that  it  is  not  necessary  for 
the  inspector  authorised  by  Section  3  of  the  Sale  of  Food  and  Drugs 
.Amendment  Act,  1879,  to  take  samples  personally,  as  he  may  procm-e 
such  samples  by  agent  or  deputy,  but  he  must  see  that  the  agent  or 
deputy  he  employs  is  competent  and  trustworthy. 

Tiiis  being  so,  the  ai'gument  for  special  officers  doing  the  work  under 
the  Food  and  Drugs  Acts  falls  to  the  ground.  It  is  not  a  question  of 
administration  :  it  should  not  be  one  of  compilation  of  statistics ;  it  is  a 
question  of  efficiency,  and  efficiency  with  business-like  economy.  Economy 
to  the  ratepayers,  efficiency  to  all. 

Therefore  after  much  thought  and  some  experience,  both  in  the 
administration  of  the  Act  of  1875,  of  the  London  Acts,  and  of  the  by- 
laws and  regulations  in  operation  in  the  Metropolis,  I  am  forced  to  the 
conclusion  that,  except  in  areas  in  which  large  manufacturing  industries 
are  carried  on,  and  in  which  either  male  or  female  labour"  largely  pre- 
ponderates, there  is  no  justification  for  the  specialisation  which  t(vday  so 
largely  obtains. 

It  is  not  economical  or  beneficial,  internallv  or  externallv:  officiailv,  it 
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leads  to  overlapping  of  iluties.  It  is  irritating  to  the  employer  of  labour 
without  a  corresponding  reward  or  justice  to  the  worker,  and  therefore  the 
sanitary  inspector,  with  the  many  and  varied  duties  devolving  upon  liini, 
is  best  if  appointed  and  made  responsible  for  all  the  duties  allocated  to 
his  office  iu  a  small  district  or  area. 

In  large  towns  and  in  some  districts  it  is  advantageous  for  a  special 
officer  to  be  appointed  as  meat  inspector,  unless  the  district  inspectors 
possess  special  qualifications  for  the  woi"k.  Aly  firm  opinion  is  that  the 
efficient  carrying  out  of  the  statutes  with  least  friction,  is  to  be  ensured 
by  making  the  districts  smaller,  and  placing  upon  the  inspector  of  the 
district  the  entire  responsibility  of  carrying  out  all  the  duties  which  the 
public  health  statutes  and  the  by-laws  and  regulations  made  thereunder 
place  on  a  local  authority,  so  far  as  they  are  carried  out  by  the  inspector 
of  nuisances  or  the  sanitary  inspector. 

The  tendency  to  make  special  officers  for  special  duties  will,  if  persisted 
in,  tend  to  lower  the  general  standard.  Examples  of  this  have  been  seen 
in  several  professions  where  specialisation  has  become  prevalent,  the  few 
have  benefited  at  the  cost  of  the  many.  The  most  serious  point  is  that  by 
any  lowering  of  the  standard  the  community  would,  in  the  long  run,  suffer. 

Our  aim  is  to  see  that  every  person  desirous  of  becoming  an  inspector 
of  nuisances  or  sanitary  inspector,  shall  be  so  trained  that  he  can  efficiently 
carry  out  any  of  the  duties  of  an  inspector,  or  any  e.Ntension  to  them  that 
Parliament  may  make,  and  how  can  this  be  done  better  than  by  making 
every  aspirant  to  office  serve  a  term  of  years  in  a  public  health  depart- 
ment, where  he  would,  under  the  responsible  officers,  be  given  an  efficient 
training  in  all  branches  of  tiie  work  both  indoor  and  out. 


IIlUIl    CoUKT    OF    Ju.STICE. 


Kino's  Bkncii  Division. — Tvlku  v.  Daiuv  Supply  Companv. 

1908,  Feb.  10. 

AdiiHeratiun — Procedure— Milk  in  course  of  delivery — I'rocurin;/  of  Kainplei — 
Officer  actiny  by  drjtuti/ — Utile  oj  l-'uod  and  Uruya  Act  Amendment  Act,  18,9 

An  officer  nut hori»ed  by  neclion  3  of  the  Sale  of  Fuod  and  JJniyii  Art  Amendment 
Act,  JS79,  to  procure  mmpleif  of  milk  in  coxtrse  of  delivery  may  procure  »uvh 
fumplea  by  Ins  iiyent. 

Case  stated  by  justices  \\\w  had  dismissed  an  inrormation  preferred  by 
tlie   appellaut  Tyler  tor   ihut   he  at   Isleworlh   did    procure  :it  tlii'  place  of 
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delivery  a  certain  sample  of  milk  in  course  of  rlelivery  by  the  respondent 
company  to  the  Guardians  of  the  Poor  of  the  Brentford  Union,  the  pur- 
chasers or  i-onsignees,  in  pursuance  of  a  contract  for  the  sale  to  them,  and 
that,  suspecting  the  same  to  have  been  sold  by  the  respondents  contrary  to 
the  provisions  of  the  Sale  of  Food  and  Drugs  Acts,  1875  to  1899,  the 
appellant  did  submit  the  same  to  be  analysed  by  the  public  analyst,  when 
the  same  was  found  to  have  been  unlawfully  sold  by  the  respondents  in  an 
altered  condition  contrary  to  the  provisions  of  the  Acts  without  previously 
having  made  disclosure  of  such  alteration. 

Upon  the  hearing  the  following  facts  were  admitted  or  proved : — 

2. — (a)  That  the  appellant  is  an  inspector  under  the  Sale  of  Food  and 

Drugs  Acts  duly  appointed  by  the  County  Council  of  Middlesex  for  the 

western  district  of  the  county. 

{h)  That  Eobert  Anderson  is  an  assistant  inspector  of  weights  and 

measures  acting  in  and  for  the  western  district  of  the  said  county  appointed 

by  resolution  of  the  County  Council. 

(c)  That  on  June  22nd,  1907,  the  said  Eobert  Anderson  (the  appellant 
being  then  engaged  elsewhere  on  other  duties)  took  a  sample  at  the  place 
of  delivery  of  milk  in  the  course  of  delivery  by  the  respondents  to  the 
Guardians  of  the  Poor  of  the  Brentford  Union,  the  purchasers  or  consignees, 
in  pursuance  of  a  contract  for  the  sale  to  the  said  Guardians  of  such  milk. 

(d)  That  the  appellant  in  pursuance  of  section  3  of  the  Sale  of  Food 
and  Drugs  Act  Amendment  Act,  1879,  submitted  the  sample  to  be  analysed 
by  the  Public  Analyst  for  the  County  of  Middlesex.  On  analysis  the 
sample,  which  weighed  about  6  ounces,  was  found  to  contain  onlv  2'71  per 
cent,  of  fat  instead  of  3  per  cent.,  equal  to  a  deprivation  of  fat  to  the 
extent  of  about  9  per  cent. 

(e)  That  the  said  sample  taken  by  Robert  Anderson  was  so  taken  under 
the  instructions  and  direction  of  the  appellant  (but  who  was  not  then 
present),  and  that  after  taking  the  sample  Jiobert  Anderson  under  the 
same  instructions  and  direction  made  a  report  to  tlie  appellant. 

(/)  That  the  information  was  laid  and  these  proceedings  instituted  and 
carried  on  by  and  in  the  name  of  the  appellant. 

3.  Tt  was  contended  on  behalf  of  the  respondents  that  as  the  sample 
was  actually  taken  by  Robert  Anderson,  a  duly  qualified  though  an  assistant 
inspector,  the  information  ought  to  have  been  laid  and  these  proceedings 
instituted  and  carried  out  by  and  in  the  name  of  Robert  Anderson. 

3.  It  was  contended  on  behalf  of  the  appellant : — 

(a)  That  the  sample  in  question  had  been  procured  by  the  appellant, 
and  that  Robert  Anderson  in  taking  it  had  acted  under  the  instructions  and 
directions  of  the  appellant,  and  in  discharge  of  a  duty  required  of  him  by 
the  appellant. 

{h)  That  the  provisions  of  the  Sale  of  Food  and  Drugs  Acts,  and  par- 
ticularly of  section  3  of  the  Act  of  1879,  had  been  complied  with. 

5.  "We  were  of  opinion  that  the  matter  was  one  of  considerable  doubt, 
and  was  not  covered  by  any  decision  of  the  Court.  On  the  whole  we  came 
to  the  conclusion  that  as  the  sample  was  actually  taken  by  Eobert  Anderson, 
the  information  ought  to  have  been  laid  and  the  proceedings  carried  on 
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by  him  and  in  his  name ;  that  as  there  was  a  doubt  in  the  matter  the 
respondents  ought  to  have  the  benefit  of  it.  and  we  therefore  dismissed  the 
summons. 

6.  The  question  for  the  opinion  of  the  Court  is  whether  upon  the 
above  statement  of  facts  we  have  come  to  a  correct  determination. 


After  t'xhausti\e  arguments  by  counsel  on  both  sides  the  Court,  con- 
sisting of  the  Lord  Chief  Justice  (Lord  Alverstone),  Justices  Lawrence  and 
Sutton,  allowed  the  appeal  and  sent  the  case  back  to  the  Magistrates  to  be 
heard  on  its  merits. 

The  Lord  Chief  Justice  in  delivering  judgment  said : — 
"  After  the  extremely  instructive  arguments  we  have  heard  on  both 
sides,  I  do  not  myself  feel  that  we  have  any  doubt  that  we  ought  to  come 
to  the  conclusion  that  this  prosecution  \\as  rightly  instituted  by  Mr.  Tyler. 
The  real  question  in  dispute  is  whether  or  not.  under  section  3  of  the  Sale 
of  Food  and  Drugs  Act,  1879,  the  inspector  may  procure  the  sample  by  an 
agent.  1  agree  that  it  is  important  that  these  sam|)les  should  he  taken  by 
competent  people,  and  I  agree  that  it  is  very  desirable,  for  the  reasons 
pointed  out  in  the  very  well- reasoned  judgment  of  the  Eecorder  of  West  ' 
Bromwich  in  Holt  v.  Jlorris,  57  J. P.  441.  that  the  persons  who  take  the 
samples  should  he  responsible  in  every  sense  of  the  word ;  but  we  should 
have  to  hold,  in  order  to  give  effect  to  Mr.  Avory's  argument,  that  the 
Inspector  who  subsequently  submits  the  sample  to  analysis  and  therefore 
takes  proceedings  must  be  the  person  who  takes  the  sample;  in  other  words, 
we  should  have  to  construe  'may  procure  at  the  place  of  delivery  any 
sample'  to  mean  onl)-  may  take  himself." 

(RejifinUd  from  Kn'ujMs  Local  Goveniment^Mejiorts,  Vol.  6,  So.  4,  P-  44~). 
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THE    DAIRIES    &    COWSHEDS    ORDER 

IN    RURAL    DISTRICTS, 

AND    A    BETTER    MILK    SUPPLY. 

Hy     JOSIAH     KRADIjEY. 

(  ASSOCIATE. ) 


ABSTBACT. 

IN  an  address  on  "Tlie  Milk  Supply  in  Relation  to  County  Sanitation," 
Dr.  J.  Campbell  Munro,  Medical  Officer  of  Health  for  the  County  of 
Renfrew,  stated  that  the  sanitary  administration  of  rural  dairies  had 
impi-oved  since  l.Sill  at  a  rate  out  of  all  proportion  to  the  improvement  in 
the  sanitary  condition  of  towns. 

A  subject  of  this  nature  opens  the  door  to  other  vital  questions  of 
importance,  tuberculosis  and  infantile  mortality,  but  I  intend,  as  far 
as  possible,  to  keep  to  the  Dairies  and  Cowsheds  Order  and  the  Model 
Regulations  of  the  Local  Government  Board.  My  first  object  is  to  raise 
a  discussion  on  the  various  points  in  the  Order  and  Regulations  which 
need  amendment,  and  secondly,  to  see  if  anything  can  be  done  to  further 
the  requirements  which  are  necessary,  if  any  real  advance  is  to  be  made. 

The  Circular,  Orders,  and  Model  Regulations  were  made  for  regulating 
the  lighting,  ventilation,  water  supply,  &c.,  of  cowsheds  and  dairies,  in  the 
occupation  of  cowkeepers  or  dairyfnen.  Although  marked  urban,  rural 
districts  come  under  the  same,  and  on  reading  the  first  paragraph  of 
Part  I.  of  the  Regulations  it  will  be  seen  that  rural  districts  are  placed 
at  a  disadvantage  in  not  having  a  proper  air  space  fixed  for  cowsheds. 
In  their  circular  letter  the  Local  Government  Board  state  that  they 
have  been  asked  to  issue  Model  Regulations  for  the  guidance  of  councils, 
and  that  they  have  prepared  such  regulations  after  receiving  the  report  of 
the  Royal  Commission  on  Tuberculosis. 

It  appears,  however,  that  the  question  of  air  space  for  cow-sheds  in  the 
country  was  left  optional,  so  that  rural  councils  have  no  power  to  enforce 
a  standard  of  air  s|)ace  in  cowsheds  under  their  jurisdiction.     The   Royal 
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Commission  also  drew  a  distinction  as  regards  cowsheds  in  populous,  and 
those  in  non-])opulous  places,  but  gave  no  indication  how  this  distinction 
was  to  be  made,  therefore  rural  councils  are  left  to  decide  this  question 
for  their  own  localities.  At  the  same  time,  anv  council  making  a 
regulation  must  submit  the  same  to  the  Local  Government  Board,  and,  if 
in  the  opinion  of  the  Board  it  is  objectionable,  they  may  direct  that  it  shall 
not  come  into  operation. 

The  result  of  this  is,  that  the  question  of  air  space  for  cowsheds  in 
country  districts  is  practically  a  dead  letter,  and  I  think  it  woulil  be  mucli 
better  if  a  standard  could  be  fixed  so  as  to  do  away  with  one  of  tlie  diffi- 
culties which  the  rural  inspector  has  to  contend  with.  This  state  of  things 
ought  to  be  remedied,  and  although  800  cubic  feet,  as  stated  in  Part  II. 
of  the  Regulations,  may  be  too  much  for  country  districts,  it  is  clear 
that  some  standard  should  be  adopted,  say  600  cubic  feet.  The  want  of 
air  space  causes  overcrowding,  the  result  being  increase  of  tuberculosis. 
Quite  recently  it  was  stated  in  the  Birmingham  City  Council,  that  100,000 
gallons  of  milk  wiiich  teem  with  malignant  bacilli  are  delivered  daily  in  the 
United  Kingdom,  and  that  14  per  cent,  of  the  milk  sent  into  Birmingham 
contains  the  infection  of  tuberculosis.  Other  large  towns  have  a  similar 
tale  to  tell.  Proper  ventilation  of  the  cowsheds  may  be  a  means  of  clieck- 
ing  the  disease,  but  there  are  difficulties  in  the  way  of  this  being  carried 
out  as  it  ought  to  be. 

With  regard  to  the  lighting  of  cowsheds  the  regidation  is  very  vague, 
and  we  ought  to  have  something  more  definite,  say  1  in  20,  or  1  in  'M),  or 
some  other  fixed  amount  which  could  be  agi'eed  upon  as  the  most  suitable. 

In  reference  to  cleansing,  drainage,  and  water  supply,  there  are  many 
difficulties  to  contend  with  ;  the  abominable  system  of  farmyards  (so  com- 
mon in  country  districts)  whicli  surround  the  outbuildings,  and  in  many 
cases  are  so  near  tlie  wells  used  as  water  supplies,  ought  to  be  remetlied. 

Then  there  is  the  registration  of  dairymen  and  others,  which  is  a 
great  stumbling  block  in  the  way  of  local  authorities  and  their  inspectors 
generally.  Most  of  you  are  no  doubt  aware  that  a  person  may  carry  on 
the  traile  of  cowkeeper  or  dairyman  (providitig  he  is  not  a  purveyor)  for 
the  purpose  of  making  and  selling  butter  or  cheese;  or  may  sell  milk  in 
small  quantities  to  his  neighbours,  and  need  not  be  registered.  \\\\\ 
shoidcl  not  all  cowsheds  be  registered  whether  milk  be  sold  in  large  or 
small  quantities,  or  if  used  for  the  making  of  butter  or  cheese.  Uidess 
wc  have  some  alteration  of  the  ])resent  regulations,  it  will  be  some  time 
before  we  can  have  a  purer  and  better  milk  sujjply. 
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The  Medical  Officer  for  tlie  City  of  London  stated  not  long  ago  that 
the  real  method  of  dealing  with  the  milk  question  was  at  the  actual  source, 
the  farm,  and  there  was  no  difficulty  in  getting  this  carried  out  on  the 
spot  by  the  local  authority ;  but  there  are  many  difficulties.  As  pre- 
viously pointed  out  there  is  no  amount  of  air  space  or  light  fixed,  the 
water  supply  is  bad  in  some  places,  and  there  is  the  weak  point  in  regis- 
tration. 

In  conclusion,  if  we  are  to  have  a  better  milk  supply,  we  must  first  see 
to  the  amendment  of  the  Regulations ;  and  if  this  conference  can  do  any- 
thing to  further  the  requirements  necessary,  let  us  as  members  do  all  in 
our  power  to-day,  and  ask  The  Eoyal  Sanitary  Institute  to  press  the 
question  forward  with  all  possible  speed. 
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THE 

HOUSING    &    TO^WN    PLANNING    BILL 

FROM  AN   INSPECTOR  S   POINT   OF   VIEW. 

By     WILLIA3kX      TV.      WEST, 

SanitM'i/   Inspector,   \\  althamstoic    Urban  District   Council. 

(associate.) 


MR.  JOHN  BURNS  has  told  us  that  the  objects  of  his  Bill  are  "to 
secure  the  home  healthy,  the  hou«!e  beautiful,  the  town  pleasant, 
the  city  dignified  :  to  efface  the  Ghettos  of  meanness  and  the  Alsatias  of 
squalor."  A  measure  which  aims  at  securing  such  things  starts  with 
the  approval  of  all  good  citizens,  and  we  read  it  with  interest  to  see  if 
the  nature  of  its  provisions  is  such  as  to  secure  the  objects  indicated. 
One's  first  impression  on  reading  the  Bill  through  is  admiration  of  the 
determination  and  completeness  with  which  the  author  has  set  himself  to 
remove  well-known  difficulties  in  the  way  of,  and  make  provision  for 
advancement  towards,  securing  for  the  teeming  population  in  oiu'  cities 
and  towns,  and  the  peasants  in  the  rural  districts,  the  urgently-needed 
improvements  which  he  has  aimed  at. 

Measures  most  drastic,  most  searching,  most  sweeping,  are  secured 
with  a  few  words,  in  many  cases  by  means  of  a  few  jiassing  words  of 
apparently  littU'  force,  of  which  only  those  intimate  with  the  object  at 
first  recognise  the  importance.  One  illustration  of  this  may  be  given 
from  section  13.  At  present  if  a  house  is  found  to  be  in  an  insanitary 
condition,  and  belongs  to  an  unwilling  owner,  notice  must  be  served,  and 
legal  jiroceedings  undertaken  which  often  entail  prolongeil  delay,  the 
occupier  meanwhiU'  having  to  submit  to  the  bad  conditions.  Under  this 
Bill  it  is  made  the  duty  of  the  local  authority  to  make  a  closing  order, 
and  no  court  |)roci'i'dings  are  necessary.  It  is  unnecessary  to  recount  the 
conditions  existing  which  render  necessary  such  a  measure  as  this.  80 
long  ago  as  188.1,  after  a  lengthy  and  exhaustive  inquiry,  a  Royal  Com- 
mission reported  upon  these  conditions,  and  made  suggestions  for  their 
reniedv.     Anioni;  their  reconuncndatioiis  were  the  followinif: — 
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Local  authorities  should  hare  given  to  them  greater  powers  for  the 
erection  of  workmen's  dwellings,  coinpulsory  powers  to  purchase  land  for 
the  purpose  at  fair  market  value,  loans  from  Government  at  a  lower  rate  of 
interest  and  for  longer  periods  of  repayment. 

Attempts  have  been  made  in  subsequent  Acts  of  Parliament  to  pro- 
vide these  powers,  but  experience  has  shown  their  inadequacy.  This  is  not 
surprising  to  those  of  us  who  have  found  the  difficulty  of  foreseeing  the 
interpretation  which  can  be  given  to  Acts  of  Parliament ;  that  it  required 
special  legislation  to  determine  that  an  "  ashpit "  meant  an  "  ashbin,"  and 
that  compulsory  provision  of  water  flush  to  a  water  closet  meant  also 
keeping  such  a  supply  when  once  provided. 

This  measiu'e  sets  out,  therefore,  to  correct  this  inadequacy  by  (a) 
making  the  Act  compulsory  instead  of  pei-missive:  (ft)  giving  powers  for 
compulsory  purchase  of  land  and  facilitating  procedure  in  respect  thereto ; 
(f)  reducing  interest  on  loans  and  extending  the  period  for  repayments : 
((/)  authorising  the  reconstruction,  enlargement,  or  improvement  of  existing 
dwellings  as  well  as  the  building  of  new  ones ;  (e)  enabling  a  tenant  for 
life  to  provide  working  class  dwellings ;  (/')  enabling  a  body  corporate  to 
appropriate  land  for  the  purpose  by  free  grant  or  for  payment ;  (g)  enabling 
a  local  governing  body  to  deal  with  land  in  a  similar  way. 

It  may  be  that  in  the  administration  of  these  powers,  means  may  be 
found  by  opponents  for  delaying  or  frustrating  procedure,  but  in  spite  of 
that,  the  powers  constitute  an  immense  advance  upon  previous  legislation. 

Those  sections  of  the  Bill  which  contain  the  boldest,  newest  and  most 
drastic  provisions  are  probably  Sections  1,  11,  13  to  17,  19,  21,  26,  27  and 
32,  but  peculiarly,  while  some  of  the  other  sections  are  minor  in  their 
character,  one  at  least  of  the  important  provisions  is  to  be  found  hidden 
away  amongst  the  so-called  minor  amendments  in  the  first  schedule  to  the 
Bill,  which  in  a  few  words  deprives  an  owner  of  any  right  of  appeal  to  a 
Court  of  Summary  Jurisdiction  given  him  by  Section  35  of  the  principal  Act. 

If  we  briefly  consider  those  sections  which  I  have  specially  mentioned 
■we  shall  recognise  their  originality  and  importance. 

Section  1  alters  the  character  of  Part  III.  of  the  Act  of  1890  from 
that  of  an  adoptive  to  that  of  a  compulsory  Act.  This  is  a  short  section, 
but  its  importance  can  hardly  be  over  estimated.  Hitherto  it  has  been 
found  that  in  very  many  districts  where  the  provisions  of  Part  III.  have 
been  urgently  required  the  Act  of  1890  has  not  been  adopted,  and  the 
conditions  indicated  so  graphically  in  the  report  of  the  Royal  Commission 
of  1885  still  exist.  This  state  of  things  is  to  last  no  longer,  the  Act 
must  be  put  in  force.     Further,  in  some  districts  where  Part  III.  has  been 
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adopted  it  has  not  been  acted  upon  owing  to  the  unwillingness  of  the 
authorities  to  face  the  cost.  Powers  are  therefore  iucluded,  and  advisedly 
so  in  view  of  the  compulsory  nature  of  the  Act,  which  are  intended  to 
make  the  burden  easier,  and  there  is  no  doubt  that  attempts  will  be  made 
in  Parliament  to  make  them  still  more  easy. 

Section  11  empowers  the  Local  Government  Board  to  enforce  the 
carrying  out  of  the  provisions  of  the  Act  on  comjilaint  of  interested 
persons,  and  that  Board  is  given  powers  to  order  the  local  authority  to 
carr^-  out  its  duty,  so  that  no  loophole  is  left  for  the  escape  of  a  ilefauiting 
authority,  and  there  is  apparently  no  corner  of  the  country  in  whicii  in 
future  any  of  the  conditions  whose  removal  is  aimed  at  need  continue. 

Sections  13  to  17  are  amongst  the  most  valuable  of  all,  and  contain 
provisions  possibly  of  most  direct  interest  to  sanitary  inspectors.  These 
sections  may  be  considered  as  partaking  more  of  the  nature  of  a  Public 
Health  Act  tlian  of  a  Housing  Act.  The  work  done  under  these 
provisions  is  done  under  the  powers  given  by  the  Public  Health  Acts,  and 
is  work  for  which  the  office  of  inspector  of  nuisances  or  sanitary  inspector 
was  specifically  created  by  statute. 

The  absence  of  any  reference  to  this  officer  in  connection  with  his  own 
statutory-  work  and  his  inclusion  in  the  phrase  "  any  other  officer  of  tiie 
authority  "  is  unsatisfactory.  If  there  is  any  officer  of  the  local  authority 
who  should  be  de/initeli/  aulhorUed  to  report,  it  surely  should  be  that  one 
who  makes  the  inspection,  who  by  reason  of  his  constant  employment  in 
such  investigations  is  able  to  judge  the  conditions,  and  who  as  a  matter  of 
fact  is  appointed  and  expected  to  be  qualified  to  judge  of  the  conditions 
requiring  report. 

Throughout  the  whole  of  the  evidence  and  the  recommendations  of  the 
Royal  Commission,  no  suggestion  is  made  of  default  on  the  part  of  inspec- 
tors in  the  execution  of  their  duties.  It  is  suggesteil  that  their  numbers 
should  be  increased,  and  their  qualifications  sufficient,  but  their  work  is 
praised.  Many  of  you  are  doubtless  acquainted  with  the  Housing  Hand- 
book, written  by  Alderman  W.  Thompson,  of  Richmond,  a  book  which 
would  of  itself  secure  the  com|)lete  fulfilment  of  the  objects  of  the  Bill  if 
it  were  ])ossible  to  place  a  co]>v  of  it  in  every  household  in  the  country. 
From  this  b(M>k  I  quote  the  following  forcible  and  illuminating  statement 
as  to  our  position  anil  of  testimony  to  our  work.  In  recounting  the  experi- 
ence of  Richmond  leading  up  to  the  ailoption  and  com|>letion  of  their 
housing  scheme,  he  says  "  When  a  too  zealous  inspector  found  it  necessary 
to  serve  notices,  in  one  form  or  another,  on  a  baker's  dozen  of  the  members 
of  the  town  council,  including  some  of  the  most  prominent   members,  he 
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quickly  discovered  that  the  majority  of  his  employers  did  not  appreciate 
his  zeal,  and  in  a  short  time  means  were  found  to  relieve  him  of  his  duties, 
upon  grounds  that  would  not  have  been  deemed  sufficient  for  his  practical 
dismissal  had  he  shown  less  zeal  or  more  discrimination.  Thus  the  first 
attempt  to  secure  healthy  houses  for  the  people,  by  proceedings  under  the 
Public  Health  Acts,  injured  the  ])ockets  of  the  tenants  as  well  as  of 
the  landlords ;  attacked  the  vested  interests  of  members  of  the  sanitary 
authority  itself;  and  effectually  intimidated  the  sanitary  inspector  who 
took  his  work  too  seriously." 

Alderman  Thompson  gives  no  information  as  to  what  became  of  the 
sanitary  inspector  who  lost  his  post  for  doing  his  duty,  nor  does  he  specu- 
late upon  the  effect  which  the  ''effective  intimidation  of  the  sanitary 
inspector  "  in  other  districts  may  have  had  upon  the  admistration  of  the 
Public  Health  Acts.  The  thoughtful  citizen,  however,  who  reads  that 
sentence  must  have  his  mind  directed  to  the  possibilities  of  the  position, 
and  must  recognise  the  strength  of  the  claim  which  we  have  so  long  put 
before  the  government  for  security  of  tenure  of  office  for  the  inspector. 

In  this  particular  case  the  inspector  was  sacrificed  ;  in  many  other 
places,  as  a  result  of  this,  the  public  health  may  have  been  sacrificed, 
under  previous  Acts  of  Parliament.  What  reason  is  there  to  suppose 
that  things  will  be  different  under  this  Act?  Yet  no  step  is  taken,  no 
effort  made,  to  secure  that  this  unsatisfactory  state  of  affairs  shall  cease, 
and  the  inspector  made  safe  in  all  districts  against  such  irreparable  wrong. 

In  the  recent  Housing  Conference  many  speakers  insisted  upon  the 
necessity  of  the  inspector  as  well  as  other  officers  being  secured  in  office, 
but  when  a  resolution  on  the  question  of  security  of  tenure  was  submitted, 
the  previous  question  was  carried,  an  indication  of  the  depth  of  the 
sincerity  of  those  attending  the  meeting  on  behalf  of  the  objects  of 
the  Bill.  One  speaker  pointed  out  the  lai'ge  percentage  of  rural  medical 
officers  and  inspectors  whose  salaries  were  partly  paid  by  the  central 
authority,  but  carefully  avoided  saying  how  many  of  them  held  office  for 
short  periods,  allowing  them  to  be  got  rid  of  without  dismissal  at  the 
termination  of  the  period  of  their  appointment.  Surely  we  have  a  right 
to  call  upon  the  central  governing  body  to  come  over  and  help  us. 

These  five  clauses  (13  to  17)  must  be  considered  by  all  practical  sani- 
tarians to  possess  enormous  possibilities,  and  they  constitute  an  immense 
stride  in  nuisance  removal  procedure.  They  repeat  in  almost  identical 
terms  the  instructions  to  local  authorities  of  section  32  of  the  Act  of  1890 
and  section  92  of  the  Public  Health  Act  of  1875  to  cause  inspection  of 
their  districts  to  ascertain  whether  any  house  is  in  such  a  state  as  to  be  a 
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uuisance  or  injurious  or  dangerous  to  health,  but  they  proceed  to  confer  a 
new  power  on  the  authority  itself  to  issue  a  closing  order,  without  tlie 
necessity  of  applying  to  a  court  of  summary  jurisdiction,  and  unless 
appealed  against  to  the  Local  Government  Board  within  fourteen  days, 
notice  must  be  given  to  the  tenant  to  quit,  and  the  authority  may  allow 
liim  his  expenses  of  removal,  at  the  cost  of  the  owner,  and  the  house  is 
hereupon  closed  until  made  habitable.  These  powers  are  (hastic,  but  I 
am  sure  we  agree  that  tiiey  are  needed. 

Who  of  us  does  not  remember  proceedings  being  nullified  by  the 
refusal  of  a  bencli,  the  members  of  which  have  no  technical  knowledge,  to 
confirm  the  action  of  the  local  authority ;  or  for  some  technicality  to  cause 
injui'ious  delay  \  I  know  of  more  than  one  district  where  proceethngs 
liave  been  taken  for  closing  orders,  supported  by  the  opinions  of  the  local 
and  the  county  medical  officers  of  iieaith,  when  the  bench  has  I'efused  to 
order  the  closing  of  hovels  declared,  by  those  whose  duty  it  is  to  judge,  to 
be  unfit  for  habitation,  and  when  there  was  no  ijuestion  of  there  being 
plenty  of  houses  in  tiie  immediate  vicinity  for  the  tenants  to  move  into. 

Sections  11'  and  20  again  are  two  of  the  most  far  reaching  in  their 
application.  They  ])rovide  that  any  housing  improvement  scheme  need  not 
be  actually  for  sanitary  purposes.  It  may  be,  as  Mr.  Burns  has  laid  it 
down,  to  make  "  the  town  pleasant  and  the  city  dignified." 

I  suppose  there  are  few  of  our  public  men  wiio  more  fully  realise,  or 
who  have  used  greater  influence  to  secure,  especially  in  London  in  whose 
government  he  has  borne  so  conspicuous  a  part,  the  amenities  comprised  in 
those  two  phrases.  They  are  the  dream  of  the  patriotic  citizen  who,  with 
admiration  for  what  has  been  done  elsewhere,  is  ambitious  that  his  town, 
his  birtiiplace,  the  centre  of  his  interest,  shall  compare  well  with  the  best 
of  them,  and  he  shall  be  conscious  in  its  fullest  meaning  of  the  old  Roman's 
boast,  "  1  am  a  Roman  citizen,"  and  so  Mr.  Burns  with  this  ideal  ever  in 
his  mind  has  by  a  stroke  erased  the  words  "for  sanitary  |)urposes"  from 
the  principal  Act  and  opened  up  wide  possibilities  for  improvement:  "the 
most  satisfactory "'  method  of  dealing  with  insanitary  areas  need  not  be 
the  only  effectual  one,  and  the  scheme  may  authorise  the  authority  to 
ignore  statutes,  byelaws,  regulations,  or  any  other  provisions  under  what- 
ever authority  made,  and  no  further  Parliamentary  authority  is  re(|uircd. 
Tlie  author  of  the  Bill  evidently  intends  that  no  legal  nuibbles  shall  stand 
in  the  way  of  the  "  town  pleasant." 

Under  the  jjrovisions  of  the  principal  Act,  local  authorities  were 
prohibite<l  from  carrying  out  an  improvement  scheme  themselves,  and  they 
have  often  been  handicapped  by  inability  to  arrange  for  the  work  being 
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done.  By  section  21,  however,  this  disability  is  removed  and  tliey  are 
authorised  to  carry  the  scheme  into  execution  themselves. 

So  important  and  valuable  are  the  clauses  to  which  reference  has 
already  been  made  that  it  is  difficult  to  find  stronger  words  to  apply  to 
those  we  find  as  we  proceed,  and  the  need  for  which  we  feel  in  connection 
with  sections  26  and  27. 

The  principal  Act  implies  tlie  habitable  condition  at  the  time  of  letting 
of  any  dwelling  let  to  the  working  classes,  and  the  owner  may  be  held 
accountable  for  any  default  in  that  i-espect.  These  new  sections  carry  this 
implication  verv  much  farther  and  in  the  direction  which  sanitarv 
inspectors  have  often  urged  that  it  should  go. 

We  have  long  insisted  that  the  man  who  sold  watered  milk  or  tainted 
meat  was  often  less  culpable  than  the  house  owner  who  let  an  insanitary 
house :  that  there  was  a  moral  responsibility,  which  ought  to  be  made  a 
legal  one,  for  the  wholesomeness  of  the  dwelling,  and  that  it  was  the 
owner's  duty  to  take  all  possible  means  to  ascertain  if  there  were  any 
insanitary  conditions  which  he  ought  to  remedy. 

At  the  time  of  the  passing  of  the  Public  Health  Act  of  187.5  the 
responsibilities  of  the  state  to  its  citizens,  the  interest  of  the  state  in  the 
well-being  of  the  individual,  were  only  beginning  to  be  generally  recog- 
nised, and  the  Act  was  drawn  without  anticipation  of  the  difficulties  and 
delays  which  have  since  been  found  to  be  possible  in  the  remedy  of  the 
conditions  existing  by  legal  procedure.  Present  day  thought,  however,  is 
much  in  advance  of  this  position.  It  is  now  a  hackneyed  phrase  to  sav 
that  property  has  duties  as  well  as  privileges.  We  insist  that  if  an  owner 
has  a  house  from  which  he  desires  to  draw  an  income  it  should  be  one 
which  is  fit  for  a  human  being  to  occupy,  and  that  he  cannot  be  allowed 
to  enjoy  the  privilege  of  making  a  profit  out  of  the  necessities  of  the 
people  for  housing  without  accepting  at  the  same  time  responsibility  for 
the  sanitary  condition  of  the  house  he  desires  to  let. 

Under  the  Public  Health  Acts  the  owner  is  only  responsible  when  he 
has  disobeyed  a  notice  from  the  sanitary  authority  to  put  his  house  in 
order.  Now  the  fact  of  its  being  out  of  order  is  the  default,  and  makes  it 
his  duty  as  well  as  interest  to  keep  himself  acquainted  with  the  state  of 
affairs.  This  is  a  masterly  and  ingenious  compliance  with  one  of  the 
recommendations  of  the  Royal  Commission  of  1895,  that  the  number  of 
sanitary  inspectors  should  be  increased.  Every  owner  of  small  proju'rty 
is  made  a  sanitarv  inspector  by  Act  of  Parliament. 

In  the  principal  Act,  with  the  Poor  Rate  Collection  Act,  1869,  the 
expression  "  houses  for  working  classes  "  is  defined  as  houses  let  at  £8  or 
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less  per  annum.  This  Bill  extends  the  limit  to  include  houses  of  double 
the  value,  so  that  houses  or  parts  of  houses  in  the  rural  districts  rented  at 
not  more  than  £18  per  annum  will  be  brought  wnthin  this  verv  valuable 
provision. 

This  is  well,  but  I  think  most  of  us  will  agi-ee  that  better  would  be 
the  extension  of  limit  recommended  by  the  Conference  on  Housing,  held 
in  London  in  May  last,  namely,  to  include  houses  of  not  exceeding  £40 
rental  in  London,  and  £26  elsewhere.  It  would  also  be  of  service  to 
the  occupier  if  the  possibility  of  the  landlord  contracting  out  of  his 
liabilities  to  the  tenant  under  this  section  were  done  away  with. 

Critics  of  this  measure  have  pointed  out  that  a  great  deal  of  the  work 
of  the  Bill  is  done  under  references  to  Acts  of  Parliament  alreadv  in 
force,  and  objections  have  been  raised  to  it  on  tliis  account. 

The  criticism  is  well  founded,  as  examination  shows  that,  though  the 
Bill  contains  only  sixty-one  sections,  reference  is  made  to  twelve  existing 
Acts,  in  several  cases  repeatedly,  and  to  about  sixty  sections,  sub-sections, 
panigraphs,  and  schedules  in  those  Acts.  The  references  and  cross- 
references  no  doubt  entail  some  trouble  when  we  wish  to  ascertain  the 
extent  and  details  of  its  powers  and  procedure  :  but  I  find  that  they  do  not 
confuse  or  hinder  the  objects  aimed  at  or  the  metiiods  by  which  they  are 
to  be  obtained,  nor  do  they  increase  the  difficulties  of  future  codification, 
so  that  to  one  who  is  in  sympathy  with  those  objects  the  question  of  legis- 
lation by  reference  is  a  minor  defect  which  in  no  way  vitiates  the  measure. 

Objection  has  also  been  raised  to  the  great  powers  given  by  the  Bill  to 
the  Local  Government  Board,  but  I  am  unable  to  sec  good  grounds  for 
the  objection. 

The  Bill  contemplates  vast  improvements  in  the  housing  conditions  of 
the  working  classes  especially,  and  the  intention  of  course  is  that  the 
objects  desired  shall  be  reached.  The  Act  is  to  be  compulsory  ujwn  local 
autliorities,  and  experience  has  shown  the  need  for  some  authority  to  guide 
and  enforce,  and  it  seems  to  me  that  the  Local  Government  BoanI  is  the 
proper  authority  to  do  this,  especially  as  there  is  a  proimsition  to  form  a 
special  department  for  this  purpose.  In  all  previous  Acts  of  a  similar  kind 
the  Boarxl  is  the  central  supervising  authority,  and  there  would  appear  to 
be  no  reason  why  the  earnest  sanitarian,  at  any  rate,  need  take  objection 
to  final  supervisory  powers  being  given  to  the  Board,  after  botli  district 
and  county  councils  have  failed. 


737 


A  CRITICISM   OF   THE    HOUSING  BILL. 

Siy      PETER      EYEE, 
Chief  Sanitari/    Inspector,    Glasgow. 


FOR  many  years  I  have  been  deeply  interested  in  the  adequate  and 
proper  housing  of  the  working  classes.  The  second  city  of  the 
kin<;dom  has  long  been  striving  for  an  adequate  solution  of  this  problem. 
Nowhere  in  the  country  has  the  administrative  mind  been  more  anxiously 
awaiting  light  and  leading  upon  it.  In  these  circumstances,  I  am  glad 
to  be  afforded  an  opportunity  to  discuss  the  long-expected  measure  now 
laid  before  Parliament  by  the  President  of  the  English  Local  Government 
P.oard. 

I  will  not  give  a  description  of  the  Bill.  I  assume  that  the  sanitary 
inspectors  of  the  country  have  read  it,  have  compared  its  terms  with  the 
Principal  Act,  and  have  sought  to  interpret  its  meaning  by  a  careful 
study  of  the  references  it  continually  makes  in  Part  I.  to  various 
previous  enactments.  My  object  is  to  offer  critical  remarks  upon  it,  in 
the  hope  that  not  only  ourselves,  but  Members  of  Parliament  who  will  be 
asked  to  agree  to  its  terms  (without  having  the  advantage  we  possess  of 
constant  personal  touch  with  the  working  classes),  may  see  some  of  the 
weak  points. 

The  first  part  of  the  Bill  deals  mainly  with  dishousing  and  rehousing: 
the  second  part  with  the  planning  of  new  townshijjs  on  fresh  sites. 

For  the  dishousing  of  a  too  congested  population  from  insanitary 
dwellings,  the  starting  lever,  old  and  rusty  from  much  disuse  and  the 
inroads  of  time,  is  that  of  the  1890  Act.  The  useless  mainspring  behind 
the  lever  is  not  to  be  replaced  by  something  better.  Sections  30  and  31 
of  the  Principal  Act  are  not  to  be  repealed.  As  the  lever  which  controls 
the  steam  to  a  locomotive  or  other  engine  is  an  all-important  part  of 
tiie  machinery,  so  the  lever  of  this  dishousing  machinery  should  be,  in 
its  composition  and  connections,  of  the  best  material,  and  direct  in  its 
action.  By  section  30,  the  lever  to  be  used  in  starting  the  dishousing 
operations  is  the  medical  officer  of  health.  It  is  still  to  remain  Ids  duty 
to  represent  to  the  local  authority  any  dwelling-house  which  appears  to 
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him  to  be  in  a  state  so  danjrerous  or  injurious  to  liealtli  as  to  be  unfit  for 
human  habitation. 

Let  us  assume  that  this  official,  under  a  vast  burden  of  other  work, 
is  fit  to  undertake  such  an  amount  of  inspection  (for,  in  solemnly  certi- 
fying in  such  language,  the  work  must  be  personal).  In  the  following 
section  (32)  provision  is  made  against  his  laxity.  If  the  lever  for  the 
duty  is  sufficient  (and  it  ought  to  be),  why  should  it  need  the  impulse  of 
a  mainspring  of  foui'  or  more  householders  to  remind  him  in  writing  that 
they,  the  complainers,  know  of  dwelling-houses  contiguous  to  them,  so 
dangerous  or  injurious  to  health  that  they  ought  to  be  closed  ? 

Two  practical  considerations  need  to  be  weighed  here,  in  order  to 
estimate  the  value  of  this  starting  machinery.  Firstly,  I  am  not  aware, 
in  all  my  experience,  of  the  existence  of  these  "four  or  more  householders." 
Like  other  myths,  they  only  exist  in  some  one's  imagination,  in  this  case, 
of  those  who  drafted  the  Principal  Act,  not  but -that  there  are  plenty  of 
people  who  are  ready  to  complain  of  what  annoys  them  j)ersonally,  but 
they  rarely  act  in  combination  ;  and,  moreover,  they  would  require,  by 
some  means,  to  gain  access  to  other  people's  houses  in  order  to  ascertain 
tlie  actual  conditions  of  which  they  complain.  I  have  known  of  individuals 
so  comi)laining,  but  have  not  unseldom  found  they  were  contiguous 
proprietors,  who  were,  naturally,  seeking  for  a  demolition  which  would 
improve  the  amenity  of  their  own  property. 

Now,  in  the  light  of  these  remarks,  let  us  look  at  clai(.<<e  13  (J)  of  the 
Bill.  It  re-enacts,  with  certain  amendments,  section  32  of  the  Act  of 
IS'.K).  Here  it  is  declared  to  be  the  duty  of  tiie  local  authority  to  see  that 
their  medical  officer  of  health  does  his  duty,  and  on  his  representation,  or 
that  of  aiii/  officer  in  their  service,  or  on  information  given  b}-  any  other 
person  that  dwelling-houses  are  unfit  for  human  habitation,  they  may  take 
certain  action. 

Tiie  idea  woi-king  in  the  mind  of  the  drauglitsman  botli  of  the  old 
section  32  and  of  the  new  clause  13  (1)  is  difficult  to  understand.  The 
v,ords '■'■  or  of  (ini/ officer  of  the  authority/"  introduce  another  lever  for  the 
purpose  of  starting  the  legal  machinery.  This  other  lever  has  no  name. 
It  may  be  a  policeman,  a  road  surveyor,  a  lighting  or  water  inspector,  or  a 
sanitary  inspector.  Each  of  them  seems  to  have  the  power  to  suggest  the 
need  for  action  to  a  local  authority.  The  local  authority  may,  however, 
safely  ignore  any  representaticm  from  such.  It  is  only  when  complaints 
originate  with  four  or  more  contiguous  householders  that  the  authority 
may  be  compelled  to  move,  through  the  representation    of   the    medical 
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officer  of  health,  and  tlieii  only  by  this  quadniple-hoiiseholdLM-  mainspi'ing 
pressinji:  upon  the  Local  Government  Board  for  an  inquiry,  if  they  elect 
to  do  nothing.  Thus  four  householders  have  more  compelling  power  than 
any  medical  officer  of  health,  so  far  as  making  their  complaints  effective 
is  concerned,  and  their  complaints  are  made  of  greater  consequence  than 
the  representations  of  any  officer  of  the  local  authority. 

I  have  shown  that  it  is  very  unlikely  that  the  "  four  householders  " 
will  ever  trouble  themselves  in  the  business,  notwithstanding  the  powers 
placed  in  their  hands;  nor  will  that  nebulous  entity  "any  officer"  think  it 
worth  while  to  make  a  representation  which  may  promptly  be  relegated  to 
the  local  authority's  wastepaper  basket.  Thus,  in  practice,  the  Bill,  if 
passed  as  it  stands,  will  result  in  one  official  performing  the  inspecting;- 
and  representing  pai't  of  the  work ;  and,  even  then,  the  local  authority 
may,  if  they  see  fit,  disregard  his  representation,  unless  he  can  command 
the  services  of  the  aforesaid  complaining  householders.  It  is  a  beautiful 
example  of  an  enactment  providing  the  means  of  how  not  to  do  it,  or  of 
doing  it  very  leisurely,  if  a  local  authority  be  so  minded. 

Complaint  has,  again  and  again,  been  made  throughout  the  country 
as  to  the  number  of  local  authorities  who  have  done  little  or  nothing 
under  the  Housing  Acts,  and  yet,  when  a  chance  occurs  to  improve  the 
machinery  and  to  put  the  levers  and  springs  of  action  into  effective 
working  order,  the  old,  inefficient  procedure  is  once  more  to  be  adopted. 

Perhaps  no  body  of  trained  men  are  so  intimately  acquainted  with  the- 
terrible  conditions  amid  which  the  labouring  classes  continue  to  dwell' 
as  the  sanitary  inspectors  of  the  country  (going  continually  in  and  out 
among  this  class  of  the  population,  knowing  and  seeing  every  insanitary 
detail,  the  damp  walls,  the  rotten  woodwork,  the  decaying  and  broken 
plaster,  the  leaking  roofs,  the  want  of  ventilation  and  light,  and  the  miry 
and  filth-sodden  surroundings),  and  yet  these,  the  statutory  officers  under 
the  Public  Health  Acts  for  the  discovery  and  removal  of  nuisances,  are 
not  once  alluded  to  in  the  Bill.  They  have  no  statutory  duty  to  report 
to  their  authorities  upon  dwellings  unfit  for  habitation.  It  may  be  pre- 
sumed they  are  classed  under  the  words  "  any  officer "  ;  but  it  is  an  old 
and  true  saying  that  everybody's  business  is  nobody's  business. 

Local  authorities  anxious  to  do  their  work  and  face  their  responsi- 
bilities make  use,  I  know,  of  their  sanitary  officei's  in  the  detection  of 
dwellings  unfit  for  human  habitation.  I  have  been  utilised  in  this  way 
many  times,  and  doubtless  many  of  the  officers  I  am  addressing  have  done 
much  \aluable  work  in  this  direction.      Without  their  reports  and  repre- 
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sentations  on  this  subject,  the  housing  of  the  people  would  be  a  great  deal 
worse  than  it  is  at  the  present  time. 

Supine  local  authorities,  on  the  other  hand,  have  ground  for  excuse  if 
they  elect  to  let  the  law  take  its  inexpeditious  course,  and  await  the 
inspection  and  formal  certificate  of  their  medical  officer  of  health ;  as  what 
is  the  statutory  duty  of  an  otherwise  very  busy  official,  and  only  his, 
cannot  be  considered  Ijy  the  legislature  to  be  one  of  \ery  great  importance 
or  urgency. 

I  claim  that  it  should  be  the  statutory  duty  of  the  sanitary  inspector 
as  well  as  that  of  the  medical  officer  of  health  to  report  to  the  local 
autliority  upon  any  uninhabitable  houses  in  his  district;  nay,  I  go  further, 
and  aver  that  any  Minister  of  State  who  was  sincerely  anxious  to  clear 
the  country  of  the  wretched  hovels  in  which  too  many  of  its  poorer 
inhabitants  are  dwelling,  would  not  neglect  the  present  opportunity  to 
utilise  to  the  full  the  services  of  those,  than  whom  none  are  more  in- 
timately acquainted  with  the  circumstances  and  necessities  of  the  case. 

But  I  have  another  serious  objection  to  this  clause  as  it  stands.  A 
certificate  that  a  house  is  in  such  a  state  as  to  be  "  dangerous  or  injurious 
to  health "  is  behind  the  times.  Nuisances  at  one  time  had  so  to  be 
certified  before  legal  action  could  be  taken  to  abate  them :  to-day  both 
statute  and  common-sense  declare  that  an  ordinary  sanitary  nuisance 
need  not  be  proved  "dangerous  or  injurious  to  health"  to  be  summarily 
put  down.  There  are  many  houses  unfit  for  human  habitation,  in  the 
modern  sense,  regarding  which,  to  swear  they  were  "  dangerous  or 
injurious  to  health "  would  be  impossible  to  any  man  with  an  unstretch- 
able  conscience.  Again  and  again  we  have  lost  cases  in  Glasgow  through 
medical  gentlemen  going  into  the  box  and  conscientiously  swearing  that 
rotten-looking  dwelling-houses  were  neither  dangerous  nor  injurious  to 
the  health  of  the  tenants.  AVe  do  not  know  much  of  the  health  of  our 
forefathers,  the  Troglodytes,  nor  of  our  conteniporafies,  the  Lapps ;  but 
in  the  caves  of  the  former,  as  in  the  snow-huts  and  wooden  "njallas" 
of  the  latter,  those  people  appear  to  have  been  able  to  rear  uj)  a  hardy  and 
surviving  race. 

Clan.ti'  :iT  of  the  Bill  itself  forms  a  curious  commentary  upon  the 
antiquatetl  and  dangerous  verbiage  of  clause  13.  It  lays  upon  all  land- 
lords who  contract  to  let  houses  for  habitation  by  persons  of  the  working 
classes,  the  responsibility  of  seeing  that  their  houses,  during  the  holding 
by  the  tenants,  shall  be  kept  "  in  all  respects  reasonably  fit  for  human 
habitation." 
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Now,  the  landlord's  responsibility  under  clause  27  only  extends,  for 
Scotland,  to  houses  rented  at  £8  per  annum,  or  about  3s.  Id.  per  week. 
All  workmen's  dwellings  above  that  small  rental  are  outside  the  clause. 
The  working  men  of  the  country  will  be  able  to  understand  from  this  how 
the  Bill  will  help  them.  As  a  matter  of  fact,  the  clause  will  be  of  no  use 
but  to  a  limited  number,  and  those  the  very  poorest,  who  cannot  afford  to 
pay  more  for  their  dweUing  than  the  sum  I  have  named,  as  that  is  the 
class  of  house  which  is  defined  and  specified  in  clause  26.  To  make  the 
Bill  a  really  effective  one  for  our  working  classes,  as  against  a  careless  and 
indifferent  landlord,  the  rental  qualification  should  be  raised  to  not  less 
than  £24  a  year,  or  9s.  2d.  a  week,  which  is  a  common  rent  for  dwellings 
for  the  working  classes  of  this  country. 

Coming  back  to  clause  13,  let  us  ti'v  to  see  the  difference  between 
a  house  so  "  dangerous  or  injurious  to  health  as  to  be  unfit  for  human 
occupation,"  and  a  house  not  "  in  all  respects  Bt  for  human  occupation." 
You  will  notice  the  difficulty  of  proving  the  former  statement.  It  is  only 
in  cases  of  extreme  dilapidation,  dampness,  and  disrepair  that  a  certificate 
could  be  issued  against  any  house,  which  could  not  be  met  by  a  counter 
medical  certificate  that  the  house  was  not  dangerous  or  injurious  to  health. 

There  are  houses  standing  and  occupied  to-day  in  Glasgow,  and  I  doubt 
not  in  every  large  town  in  the  Kingdom,  which  have  been  so  certified  by 
the  medical  officer  of  health,  and  which  are  a  reproach  to  the  communitv, 
but  which  cannot  be  closed  because  of  the  words  I  complain  of  in  this 
clause.  The  case  would  be  different  if  we  had  only  to  prove  they  were 
"  not  in  all  respects  fit  for  human  occupation." 

Take  the  house  rotten,  blistered,  and  cracked  in  the  plaster,  so  that 
proper  cleansing  of  the  walls  and  ceilings  is  impossible  ;  and  the  flooring 
boards  so  worn  and  gaping  in  the  joints  that  the  floor  cannot  be  washed 
without  the  water  soaking  down  into  the  deafening  beneath.  There  are 
hundi-eds  of  these  in  every  town,  which  ought  to  be  closed  by  order 
initil  the  owners  renewed  plaster  and  flooring.  They  have  little  else 
wrong  with  them,  and  many  of  them,  under  the  cai'e  of  poor  but  cleanly- 
disposed  tenants  (who  often  put  paper  over  the  rotten  plaster),  look  fair 
in  appearance  to  the  supei-ficial  observer.  They,  under  a  degraded 
tenancy,  would  quicklv  become  "  dangerous  or  injurious  to  health,"  but 
the  clean  tenant  saves  a  certifiable  house  from  certification  :  it  might 
easily  become,  but  is  not  presently,  in  her  keeping,  a  house  "  dangerous 
and  injurious  to  health."  I  have  seen  such  houses  so  full  of  cracks  and 
fissures  that   vermin,  in  warm  weather,  find  nesting-places  which  would 
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defy  the  most  strenuous  efforts  (short  of  .stripping  the  wliole  plaster)  to 
eradicate  them. 

A  true  Housing  Bill  shoulil  be  an  instrument  in  the  hands  of  local 
authorities  which  would  enable  them  to  bring  working  men's  dwelling- 
houses  up  to  a  reasonable  occupation  standard  without  the  need  to  ask 
a  medical  officer  of  health  to  stretch  his  conscience  to  such  an  extreme 
point  as  clause  13  makes  him  do.  To  do  this  is,  and  has  been,  to  court 
defeat ;  and  in  Scotland  this  will  continue,  as  the  case  against  the  house 
has  to  be  proved  before  a  sheriff.  In  England,  the  Local  Government 
Board  may  cast  proof  overboard,  and  take  the  evidence  of  its  own  inspec- 
tors in  every  disputed  case ;  but  this  also  is  a  dangerous  patli  to  tread. 
It  puts  a  power  to  close  property,  independently  of  proof  as  to  whether  it 
is  injurious  to  liealth,  into  the  hands  of  the  Board,  which  in  due  time 
will  bring  its  own  Nemesis. 

Properly  enough,  the  owner  is,  after  being  served  by  the  local 
authority  with  a  closing  Order,  entitled  to  put  his  house  into  a  habitable 
condition,  or  ho  may  appeal  to  the  Local  Government  Board  if  in 
England,  and  to  the  sheriff  if  in  Scotland,  against  the  Order.  The  clause 
does  not  make  it  clear  whether  the  Order  to  close  is  to  take  effect 
prior  to  the  result  of  the  appeal ;  if  not,  then  past  experience  shews  that 
during  the  interregnum  between  the  date  of  the  Order  and  the  final 
decision  of  the  Boartl,  the  tenants  will  have  to  suffer  all  the  inconvenience 
incidental  to  tradesmen  working  in  the  houses,  in  order  to  get  them  ready 
for  the  official  inspection.  This  is  sometimes  very  great,  and,  when  wet 
plaster-work  forms  |)art  of  the  repair,  must  haxe  injurious  effects  on  the 
iiunates,  and  esjjecially  on  the  children. 

In  every  case  where  the  repairs  required  are  extensive  the  tenants 
should  be  temporarily  removed,  and  the  compensation  paid  to  them  which 
is  referred  to  in  sub-clause  (4-)  of  clause  lo. 

I  now  piuss  to  clause  15,  dealing  with  "  charging  orders."  It  refers 
one  back  to  section  iU!  of  the  Princi])al  Act.  It  looks  (piite  in  order  that 
any  owner  who  has  Ijeen  at  considerable  outlay  of  capital  to  put  his 
lirojierty  into  a  thoroughly  habitable  state  should  be  able  to  get  from  the 
local  authority  a  "charging  order,"  or,  in  other  words,  a  certificate  that  he 
has,  as  matter  of  fact,  spent  a  certain  amount  of  money  in  repairing  it ; 
but  in  view  of  the  great  diversity  of  both  legal  and  lay  opinion  as  to  the 
policy  of  a  local  authority  giving  an  owner  any  information  in  detail, 
either  as  to  what  is  complained  of  in  res|)ect  of  his  property,  or  as  to  what 
he  mitst  do  to  make  it,  in  their  opinion,  habitable,  the  clause  leaves  the 
whole  subject  in  obscurity. 
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When  is  such  a  "charging  order"  exigible.'  ^Yhen  we  turn  to 
section  36  of  the  Principal  Act  we  find  these  words  in  sub-section  (1) : — 

"  When  an_v  owner  has  completed,  in  respect  of  any  dwelling-house, 
any  works  required  to  he  executed  hy  an  order  of  a  local  authoriti/  under  this 
part  of  this  Act,  he  may  apply  to  the  local  authority  for  a  charging  order." 

This  seems  to  pre-suppose  that,  in  issuing  their  Closing  Order,  the 
local  authorit}'  shall,  unless  they  think  the  property  cannot  be  made 
habitable  by  repairing,  require  certain  works  to  be  executed.  There  are, 
however,  no  words  in  the  Bill  making  this  compulsory  on  local  authorities, 
consequently  they  do  not  consider  they  ought  to  specify  anything  with 
regard  to  the  property,  nor  make  any  requirement  upon  the  owner,  but 
simply  to  close  it.  If  this  is  the  intention  of  the  legislature  they  should 
not  leave  it  ambiguous,  as  in  the  Bill  in  clauses  13  and  14,  and  then  in 
clause  15  by  reference  to  section  36  of  the  Act,  making  a  charging  order 
forthcoming  upon  the  supposition  that  local  authorities  will  do  something, 
wliich  they  will  not  do  unless  under  statutor'V  requirement. 

It  is  not  quite  an  honest  policy.  A  man  might  spend  £500  upon  his 
property  rather  than  have  it  closed,  but,  unless  it  was  spent  in  terms  of 
section  36  of  the  Principal  Act  (i.e.,  on  "  works  required  to  be  executed 
by  an  order  of  a  local  authority  "  )  he  would  not  be  entitled  to  i-eceive  any 
chai'ging  order. 

^Yith  regard  to  clause  17,  a  question  arises  as  to  whether  the  restric- 
tion it  jnits  upon  the  power  of  courts  of  summary  jurisdiction  in  certain 
cases  to  extend  the  time  allowed  for  the  execution  of  repairs  upon  a 
building  or  for  its  demolition,  will  apply  to  Scotland  notwithstanding 
sub-clause  (IS)  of  clause  44-,  which  substitutes  the  sheriff  for  the  Local 
Government  Board.  If  it  only  applies  in  England  I  have  nothing  further 
to  say ;  but  as  the  sheriff  court  in  Scotland,  in  which  such  appeals  will  be 
heard,  is  a  court  of  summary  jurisdiction,  it  seems  to  me  Scotland  should 
be  specially  exempted  from  the  operation  of  this  clause. 

Clause  20  will  raise  some  complicated  questions.  It  is  an  amendment 
of  an  amendment  upon  the  procedure  necessary  upon  a  local  authority 
deciding  to  go  in  for  an  improvement  or  reconstruction  scheme  requiring 
a  compidsory  purchase  of  land.  It  proposes  to  cut  away  sub-sections  («) 
and  {h)  of  section  5  of  the  Act  of  1903,  which  itself  is  an  amendment  of 
section  1  (sub-section  4)  of  the  Principal  Act.  It  appears  to  mean  that, 
when  the  Local  Government  Board  have  once  issued  an  order  sanctioning 
a  reconstruction  scheme  under  Part  I.,  section  8,  or  under  section  39  of 
Part  II.,  and  has  authorised  the  compulsoi-y  ])urchase  of  land  or  buildings 
for  the  scheme,  a  local  authority  need  not  be  hampered  by  all  the  circum- 
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locutoiy  processes  required  by  the  above-recited  sections,  under  whicli  it 

liad  to  go  to  Parliament  for  confii'matiou  of  the  scheme. 

The  clause,  however,  does  not  appear  to  affect  sub-sections  (4),  (5), 

(G),  and  (7)  of  section  38  of  the  Principal  Act,  whicii  deal  witli  the  com- 

pulsorv  purchase  of  land  or  building  sites  under  the  Lands  Clauses  Acts. 

Now,  it  will  be  noticed  that  sub-section  (5)  of  section  82  of  the  Principal 

Act,   dealing  with  obstructive  buildings  (^wliich  is  not  to   be  repealed), 

provides : — 

"The  owner  of  the  lands  may,  \\ittiin  one  month  after  notice  to 
purchase  the  same  is  served  upon  Inm,  declare  that  he  desires  to  retain  the 
site  of  the  obstructive  building,  and  undertake  either  to  pull  down  or  to 
permit  the  local  authority  to  pull  down  the  obstructive  building,  and  in  such 
case  the  owner  sliall  retain  the  site  and  shall  receive  compensatiou  from  the 
local  authority  for  the  pulling  down  of  the  obstructive  building." 

As,  under  the  succeeding  section,  the  local  authority  may,  tlirough  an 
order  of  the  Local  Government  Board,  acquire  this  site  by  com})ulsory 
purchase  under  the  Lands  Clauses  Acts,  a  local  authority  has  two 
inquiries  to  face,  in  the  event  of  a  proprietor  desiring  to  retain  a  site  he 
cannot  adequately  utilise,  and  which  may  be  compulsorily  taken  from  iiiin. 
It  means  (in  Scotland,  at  any  rate)  first,  a  fight  before  the  sheriff,  before 
the  obstructive  building  is  removed,  and,  if  the  proprietor  or  proprietors 
choose,  another  fight  later  on,  on  the  question  of  the  value  of  a  site  to  be 
compidsorily  purchased,  regarding  which  the  proprietor  or  proprietors  have 
averred  their  wisii  to  retain  it  for  their  own  purposes. 

Perhaps  nothing  has  delayed  tlie  removal  of  obstructive  buildings  in 
large  cities  so  much  as  this  power  of  pre-emption  which  owners  can 
exercise  with  regard  to  the  sites  of  obstructive  buildings.  If  this  were 
taken  away,  and  a  local  authority  could  at  one  and  the  same  time  remove 
objectionable  buildings  and  acquire  the  sites  on  which  they  stand,  without 
being  put  to  the  exjiense  of  a  double  inquiry,  a  great  advantage  would 
be  gained.  Section  20  simplifies  one  part,  but  leaves  the  complicatimi 
and  expense  incidental  to  section  38  (5)  as  they  were. 

Clause  21  should  have  a  riiler  attached  to  it,  to  the  effect  that  it  would 
only  be  the  duty  of  the  local  authority  to  exercise  the  power  given  in 
Part  L  of  the  Principal  Act  where  it  was  proved  to  be  necessary,  ami  when 
they  had  not,  under  a  ])rivate  Hill  or  Provisional  Order,  obtained  somewhat 
similar  powers.  They  should  be  left  at  liberty,  as  formerly,  to  ajiply  for 
an  improvement  nu'asure  of  their  own,  in  lieu  of  adopting  the  powers 
given  in  the  General  Acts. 

I  have  no  doubt  that  uuuiy  local  authorities  iu  the  coinitry  will  express 
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serious  objections  to  clause  23.  It  gives  the  Local  Government  Board  a 
roving  coinmission  to  send  an  officer  or  inspector  wiiere  they  choose,  to 
make  an  inspection  or  hold  an  inquiry.  No  complaint  by  twelve  or  four 
householders  or  any  others  is  necessary.  The  arbitrary  ipse  dixit  of  the 
Board  is  all  that  is  needful  to  put  any  local  authority  on  its  trial,  and 
whether  convicted  of  a  lapse  of  duty  or  not,  they  must  bear  all  the  expense 
of  the  inquiry.  I  anticipate,  when  the  Bill  comes  before  the  House, 
considerable  amendment  will  be  made  upon  this  clause. 

I  have  already,  in  referring  to  clause  13,  had  something  to  say  on 
claiiKe  27.  It  puzzles  the  simple  Scotch  mind.  The  word  "landlord"  is 
defined  as  a  person  who  lets  a  working-man  a  dwelling-house  '"'■under  any 
contract."  As  distinguished  from  this  pei'son  there  is  the  "  oiimer"  who, 
in  English  parlance,  is  called  "the  owner  for  the  time  being"  or  the 
"  rack-renter,"  as  defined  in  the  Public  Health  Act,  1875.  If  the  landlord 
chooses  not  to  make  a  formal  contract  in  the  matter  I  presume  the  clause 
will  not  apply.  To  the  Scotch  mind  it  looks  a  curious  piece  of  legal 
machinery.  In  my  view  it  ought  not  to  matter  in  the  slightest  whether 
houses  built  for  habitation  by  the  working  classes  were  built  and  let  under 
a  specific  contract  or  not.  It  should  be  sufficient  that  the  working  classes 
inhabit  them  from  year  to  year,  in  which  case,  contract  or  no  contract,  the 
dwellings  should  be  presumed  to  be  ''reasonably  fit  for  human  habitation." 
If  they  are  not  so,  and  not  made  so  as  expeditiously  as  may  be  by  the 
owners  thereof  ^whether  these  be  landlords  or  not),  the  local  authority 
should  be  entitled  to  step  in  without  being  required  to  prove  under 
clause  13  that  the  dwellings  are  in  such  a  state  as  to  be  "dangerous  or 
injurious  to  health."  In  any  case,  the  low  rental  specified  in  clause  26 
(before  referred  to)  makes  the  benefits  to  be  derived  from  the  clauses 
delusive  ;  and,  in  view  of  the  higher  rents  charged  for  workmen's  dwell- 
ings of  two  or  three  apartments,  places  the  clause  in  the  category  of 
those  pretentious  but  inadequate  efforts  to  ameliorate  the  housing  con- 
ditions of  our  working  classes  above  the  lowest. 

In  rlaiine  34  it  is  proposed  that  Parliament  shall  grant  to  the  Local 
Go\t.'nnnent  Board  power  to  compel  any  two  or  more  local  authorities  to 
act  jointly  fui'  any  purpose  of  the  Housing  Acts,  either  generally  or  in 
any  special  case.  It  was  probably  foreseen  by  the  President  of  the  Local 
Government  Board  that,  unless  assurance  could  be  had  that  the  area  to  be 
dealt  with  in  connection  with  a  town-planning  scheme  would,  when  the 
scheme  was  finally  completed,  fail  to  bo  administered  and  supervised  in  all 
respects  by  the   principal    undertaking   local  authority,  little  or  nothing 
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would  be  done.  Manifestly,  no  urban  local  authority  would  willingly 
interest  itself  financially  or  otherwise  in  such  a  scheme  unless  on  the 
distinct  understanding  that  the  citizens  of  the  new  area  are  to  be  de 
facto  its  own  citizens.     I  see  nothing  in  the  Bill  providing  for  this. 

Any  city  or  town  that  might  undertake  town-planning  or  suburb- 
planning  in  respect  of  an  extensive  area  on  its  borders,  but  wider  cotintt/ 
administration,  for  all  the  Bill  provides,  may  find,  after  its  work  was 
concluded,  that  it  had  to  face  a  fierce  parliamentary  opposition  before 
Committees  of  both  Houses  for  the  accjuisition  of  the  new  territory ;  con- 
sequently the  Board  are,  in  this  clause,  to  be  empowered,  if  they  think 
it  expedient,  to  compel  the  burgh  and  county  to  joint  action.  This  com- 
])ulsitor  by  the  Board  is  to  have  the  same  weight  as  a  Provisional  Order 
obtained  under  section  2711  of  the  Public  Health  Act  of  1875  for  the 
formation  of  a  united  district ;  but,  inilike  the  Act,  the  Bill  does  not 
contain  an  excepting  clause  such  as  is  ])rovided  in  section  28(i  for  urban 
districts.  This  section  of  the  Public  Health  Act  exempts  burghs  con- 
taining a  population  of  twenty-five  thousand  and  upwards,  which  are  not 
to  be  included  in  any  union-of-district  scheme  without  their  consent. 

It  hardly  needs  argument  to  pro^-e  that  it  is  on  the  margin  of  large 
and  congested  cities  that  housing  or  town-planning  schemes  are  most 
re<piired,  or  that  it  is  the  working  classes  in  such  centres  that  are  in  most 
urgent  want  of  good  housing,  fresh  air,  and  abundant  sunlight ;  nor  need 
I  occupy  time  showing  that  such  large  industrial  populations  can  most 
economically  and  effectually  provide  the  water-supi)lies,  sewerage,  scav- 
enging, and  lighting  so  essential  for  a  fresh  comnunial  life.  Now,  they  are 
not  going  to  plan  out  any  fresh  urban  area  in  their  vicinity,  and  supply  its 
inhabitants  with  these  things,  except  under  a  statutory  guarantee  that  the 
township  (composed  probably,  for  most  part,  of  their  own  citizens)  is  to 
be  part  and  parcel  of  the  city. 

An  amendment,  therefore,  of  clauses  U4  'TifJ  4^J  ('^)  '"  necessary,  in 
the  interests  of  all  large  towns.  They  must  either  be  specially  exempted, 
as  in  section  28(5  of  the  Public  Health  Act,  or  a  clause  should  be  inserted 
in  the  Bill  placing  the  newly  accjuired  land  to  be  built  njion,  if  not  within 
the  municipal  area,  under  their  jurisdiction  and  administration. 

Probably  the  county  authorities  will  object  to  this,  and  will  desire, 
when  all  is  comi)lete(l,  to  be  left  in  a  position  to  oppose  to  their 
utmost  annexation  of  the  new  valuable  area.  The  President  of  the 
Board  will  have  to  choose  his  course.  The  antagonism  is  there,  and  it 
will  not  l)e  minimised  by  any  proposals  for  enforced  action  such  as  is  laid 
down  in  clause  34.     No  one  can  deny  that  cities  must  continue  to  expand, 
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and  it  is  equally  certain  that  this  expansion  ought  to  proceed  on  the  main 
lines  of  Part  II.  of  this  Bill,  but  the  Bill  itself  ought  clearly  to  set  forth 
with  whom  the  responsiblity  of  administration  is  to  rest,  if  the  acquired 
area  is  coterminous  with  the  existing  boundaries  of  the  town.  A  joint 
administration  in  such  a  case  is  unthinkable. 

Not  a  few  cities  are  already  severely  hampered  in  their  natural  growth 
by  the  accumulation  round  them  of  small  communities,  each  working  out 
its  communal  salvation  upon  lines  of  least  financial  resistance,  either 
independently  or  as  county  units.  This,  of  course,  means  the  minimum  of 
burghal  machinery  consistent  with  a  fair  amount  of  comfort  and  con- 
venience. Any  system  which  would  add  to  these,  whether  independently 
or  jointly  administered,  could  not  expect  the  support  of  tiie  cities  and 
large  towns  of  the  Kingdom. 

These  criticisms  upon  Part  I.  of  the  Bill  have  left  me  no  time  in  which 
to  review  Part  II.,  dealing  with  town-planning  as  such.  A  great  deal 
might  be  said  upon  this  portion  of  the  measure,  both  appreciative  and 
ad\ersely  critical ;  but  I  must  defer  any  further  remarks  upon  it. 

From  what  I  have  stated,  you  will  have  gathered  my  o]iinion  upon 
three  important  points  in  this  important  measure : — 

Firstly,  that  the  Bill  is  unjust  to  the  great  and  influential  body  of 
public  servants  known  throughout  the  kingdom  as  Sanitary  Inspectors, 
who  do  so  much  laborious  duty  daily  in  connection  with  the  very  work  it  is 
intended  to  promote; 

Secondly,  that  the  working  classes,  above  the  very  poorest  class,  who 
pay  the  humble  3s.  Id.  per  week  or  thereby,  will  not  have  the  advantage 
they  might  reasonably  claim  from  such  a  measure  (that  is,  the  assurance 
that  the  landlords  or  owners  of  their  houses  shall  be  bound  to  maintain 
them  in  all  respects  in  a  state  fit  for  habitation) ;  and 

Thirdly,  that  local  authorities,  particularly  in  England,  are  placed  b\' 
the  Bill  at  the  mercy  of  tiie  Local  Government  Board  and  their  inspect- 
ing officers,  without  any  opportunity  to  appeal  against  their  decisions. 


r-is 


OFFICE   AND   DUTIES   OF   A  SANITARY 
INSPECTOR. 

By     T.     W.     ^VARRElSr,      Cert. R. San. I.,      R.P.C., 
Chief  Sanitary  Inspector,  Cardiff. 


rjlHE  first  Public  Health  Act  was  passed  in  1848,  and  it  requires  the 
JL      appointment,  amongst  other  officers,  of  an  inspector  of  nuisances. 

The  principal  Acts  of  Parliament  under  which  the  sanitary  inspector, 
or  inspector  of  nuisances,  performs  the  major  part  of  his  work  and  under 
wliich  he  is  appointed  by  the  local  authority  are,  for  England  and  Wales, 
apart  from  the  Metropolis,  the  Public  Health  Act,  1875,  in  which  he  is 
called  an  inspector  of  nuisances,  and  for  the  metropolis  the  Public  Health 
(London)  Act,  1891,  in  which  he  is  termed  a  sanitary  inspector. 

The  sections  of  these  Acts  relating  to  his  appointment  pro^■^de  for  a  fit 
and  proper  person.  Every  urban  authority  may  make  regulations  witli 
respect  to  the  duties  and  conduct  of  the  officers  and  servants  so  appointed 
or  employed. 

It  would  appear  that  an  urban  authority  may  only  appoint  one 
inspector  of  nuisances,  whereas  a  rural  authority  may  appoint  one  or  more, 
but  many  urban  authorities  have  assistant  sanitary  inspectors  under  the 
inspector  of  nuisances.  Many  smaller  authorities  appoint  the  surveyor  to 
the  office  of  inspector  of  nuisances,  and  this  is  often  done  with  the  object 
of  obtaining  part  of  the  salary  from  the  county  council  of  the  county  in 
which  their  district  is  situated,  in  some  cases  making  the  salary  of  the 
inspector  of  nuisances  more  than  that  of  the  surveyor,  and  thus  the 
authority  obtains  half  the  larger  sum  from  the  county,  though  the  work 
as  surveyor  takes  the  greater  portion  of  the  officer's  time. 

Tlie  sanitary  inspector  must  obey  and  carry  out  the  instructions  and 
directions  of  the  sanitary  authority,  and  those  of  the  medical  officer  of 
health,  of  the  district,  or  without  their  instructions,  carry  out  the  duties 
imposed  upon  him  by  the  Puiilic  Health  Act,  1875,  or  by  the  Public 
Health  (London)  Act,  iMiU,  by  any  other  statute  or  statutes,  or  by  the 
Local  Government  (Jrdcrs  or  Kegulations,  which  relate  to  his  office. 
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Qualifications. 

The  sanitary  inspector  requires  a  technical  knowledge  of  all  matters 
bearing  upon  sanitation.  He  should  be  conversant  with  the  Acts  of 
Parliament  which  relate  to  public  health,  and  the  by-laws  and  regulations 
in  force  in  the  district,  more  especially  those  relating  to  the  abatement 
of  nuisances  and  to  sanitation. 

He  should  be  able  to  draw,  so  that  he  can  make  sketches  by  which 
he  will  be  able  to  better  explain  some  matters  in  his  reports.  He  should 
be  able  to  work  out  the  floor  space  and  cubic  contents  of  rooms  of  any 
shape,  as  this  is  necessary  in  cases  of  overcrowding  of  dwelling  houses, 
common  lodging  houses,  canal  boats,  etc. 

He  must  have  a  knowledge  of  all  insanitary  conditions  which  are 
likely  to  injuriously  affect  the  health  of  persons  in  dwelling  houses.  He 
should  understand  the  principles  of  ordinary  ventilation  and  the  usual 
methods  of  applying  them  to  buildings,  also  the  conditions  which  cause 
dampness  and  dry  rot  in  houses  and  the  methods  of  preventing  same. 
He  must  have  a  thorough  knowledge  of  house  drainage,  and  of  the 
method  of  testing  drains.  He  must  be  able  to  supervise  the  work  in 
carrying  out  good  drainage,  and  to  advise  owners  as  to  the  best  sanitary 
fittings  and  appliances. 

He  should  be  acquainted  with  the  requirements  in  cowsheds,  dairies, 
slaughter-houses,  as  to  paving,  lighting,  ventilation,  cleansing,  water 
supply,  air  space,  and  drainage.  For  bakehouses  he  should  be  acquainted 
with  the  law  as  to  cleansing,  sleeping,  drainage,  etc.  He  should  have 
a  knowledge  of  the  nuisances  caused  by  offensive  trades,  and  of  the 
by-laws  regulating  them,  so  that  he  may  be  able  to  deal  with  any  contra- 
vention of  such  by-laws.  He  should  know  what  constitutes  a  smoke 
nuisance,  and  what  methods  to  adopt  to  abate  it. 

The  sanitary  inspector  should  have  a  thorough  knowledge  of  the  law 
and  regulations  relating  to  infectious  diseases,  the  proper  means  of  isolating 
infected  persons,  the  best  method  of  disinfection,  and  the  best  disinfectant 
to  use  in  reference  to  the  particular  object  requiring  disinfection,  and 
of  the  removal  of  infected  persons  to  hospital. 

The  Local  Government  Board  has  arranged  a  conjoint  board  of 
examiners  to  hold  examinations  for  sanitary  inspectors,  and  to  grant 
certificates  to  those  passing  such  examinations.  Those  seeking  meti'opolitan 
appointments  must  obtain  this  certificate.  But  that  of  The  Royal  Sanitary 
Institute  remains  a  suflScient  qualification  for  those  seeking  appointments 
outside  the  metropolis. 
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Power  df  Entry. 
The  sanitary  inspector  should  have  some  written  document,  properly 
authenticated    by  the    sanitary   authority,   showing   his    official    position : 
otherwise,  if   he  is  not   in   uniform,  persons    may   reasonably   refuse    to 
believe  that  he  is  a  public  official  and  denv  him  entrv  to  the  premises. 

The  Public  Health  Act,  1875,  and  the  Public  Health  (London)  Act, 
1891,  give  power  of  entry  to  the  sanitary  authority  or  their  officers  into 
any  premises  for  the  purpose  of  examining  as  to  the  existence  of  any 
nuisances  thereon,  between  the  hours  of  9  a.m.  and  6  p.m.  outside  the 
metropolis,  and  between  the  hours  of  fi  a.m.  and  9  p.m.  within  the 
metropolis. 

It  is  the  duty  of  every  local  autliority  to  cause  to  be  made,  from  time 
to  time,  inspection  of  their  district,  to  ascertain  what  nuisances  exist 
requiring  abatement,  and  to  cause  such  nuisances  to  be  abated ;  also  to 
enforce  the  provision  of  any  Act  in  force  within  their  district  requiring 
fireplaces  and  furnaces  to  consume  their  own  smoke.  Where  a  nuisance 
has  been  ascertained  to  exist,  or  an  order  of  abatement  made,  the  inspector 
shall  be  admitted  from  time  to  time  between  the  hours  above  mentioned 
until  such  nuisance  is  abated. 

If  admission  to  any  premises  is  refused  for  the  purpose  of  examination, 
any  Justice  upon  complaint  on  oath  by  the  sanitary  inspector  (provided 
reasonable  notice  in  writing  has  been  given  to  the  person  having  custody 
of  the  premises  to  admit  the  sanitary  authority  or  their  officers)  may,  by 
order  under  his  hand,  require  the  person  having  custody  of  the  premises 
during  the  hours  aforesaid  to  admit  the  sanitary  authority  or  their  officers; 
and  if  no  such  person  can  be  found,  tlie  justice  shall  on  oath  made  before 
him  of  that  fact,  by  order  under  his  hand  authorise  the  sanitary  authority 
or  any  of  tlieir  officers  to  enter  such  premises  during  the  liours  aforesaid. 
The  order  shall  continue  in  force  until  the  nuisance  is  abated.  Such  an 
order  will  always  be  granted  if  the  evidence  can  be  adduced  of  (a)  tlie 
existence  of  a  nuisance,  (h)  reasonable  grounds  for  suspecting  the  existence 
of  a  nuisance. 

It  will  be  noticed  that  a  sanitary  inspector  lias  no  jxjuer  tu  force  an 
entrv.  He  may  enter  an  open  door,  but  in  any  case  permission  to  insi)ect 
should  first  be  politely  requested.  It  is  seldom  necessary  to  take  advantage 
of  the  provisions  of  the  Act  wliidi  enables  him  to  inspect  conii)ulsoriIy. 
Under  section  41  of  the  Public  Health  Act,  187.'),  imwers  are  given  to 
enter  premises  for  the  i)urpose  of  examination  of  drains,  watcrdosets, 
earthclosets,  privies,  ashpit-s,  or  cess]K)ols ;    but  there   must  be  a  written 
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complaint  to  the  sanitary  authority  statino-  that  any  of  the  above  things 
on,  or  belonging  to,  any  premises  within  the  district  is  a  nuisance  or 
injurious  to  health.  On  receiving  such  written  complaint  the  sanitary 
authority  may  by  writing  empower  their  officer  to  enter  such  premises 
after  twenty-four  hours'  written  notice  to  the  occupier,  or,  in  case  of 
emergency,  without  such  notice  ;  and  the  officer  may  cause  the  ground  to 
be  opened  up  for  the  proper  examination  of  any  drain,  watercloset,  earth- 
closet,  privy,  ashpit,  or  cesspool.  If  no  defects  are  found,  the  local 
authority  must  make  good  any  damage  done  at  their  own  expense ;  but  if 
defects  are  found,  then  the  local  authority  shall  cause  notice  to  be  given 
to  the  owner  or  occupier  of  the  premises,  requiring  him  forthwith,  or 
within  reasonable  time,  to  carry  out  the  necessary  work  specified  on  the 
notice.  If  such  notice  is  not  complied  with,  the  person  to  whom  it  is 
given  shall  be  liable  to  a  penalty  not  exceeding  ten  shillings  for  every  day 
during  which  he  continues  to  make  default,  and  the  local  authority  may, 
if  they  think  fit,  execute  such  work  and  recover  the  expenses  in  a 
summary  manner. 

Manner  of  Making  Inspections. 

The  sanitary  inspector  should  have  i-egard  to  the  manner  in  which  he 
conrlucts  himself  when  making  inspections.  He  should  treat  everyone 
with  proper  courtesy  and  politeness. 

If  to  enter  permission  is  refused  and  he  lias  reason  to  believe  his 
inspection  of  the  premises  is  necessary  he  can  generally  obtain  a  magis- 
trate's order  to  enter,  but  if  he  asks  in  a  proper  manner  to  be  admitted, 
and,  if  required  to  do  so,  shows  his  written  authority  (which  should  bear 
the  seal  of  the  sanitary  authority)  he  will  seldom  be  refused  admittance ; 
in  fact,  as  a  rule,  he  will  find  tiie  tenants  volunteer  information  which 
will  be  of  use  in  his  inspections. 

Where  he  receives  complaint  from  the  tenants  he  should  never  furnish 
their  names  to  the  owners  of  the  property ;  if  he  does  so  the  tenant,  if  a 
poor  one,  may  get  notice  to  quit,  and  in  the  future  the  inspector  will  have 
opposition  from  the  occupiers  instead  of  their  assistance. 

In  making  inspection  of  premises  where  there  is  infectious  disease,  he 
should  show  pi'oper  sympathy  and  give  all  information  he  can  as  to  the 
best  means  of  isolating  the  patient,  and  the  means  to  be  adopted  to 
prevent  the  spread  of  the  disease  in  the  house. 

He  should  never  pass  any  remarks,  or  appear  to  notice  anytiiing  he 
sees  which  does  hot  concern  him,  for  people  resent  any  interference  in 
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their  private  affairs,  and  do  not  like  to  think  tlie  inspector  is  prying  on 
them.  He  should  not  participate  in  or  encourage  any  bad  feeling  wliich 
may  exist  between  neighbours. 

He  should,  as  soon  as  possible,  attend  to  all  complaints  received, 
whether  written  or  verbal,  and  any  nuisance  wliich  requires  abatement 
should  receive  immediate  attention.  On  receiving  a  written  complaint, 
he  should  at  once  acknowledge  the  receipt  of  it,  and  undertake  to  see  to 
it  with  as  little  delay  as  possible.  He  should  then  enter  the  comphiint 
into  the  complaint-book,  and  also  the  date  of  its  receipt.  If  the  nuisance 
or  matter  complained  of  does  not  come  under  the  nuisances  with  which 
he  can  deal,  he  should  so  inform  the  person  complaining,  as  there  are 
nuisances  whicli  are  not  injurious  to  health,  and  can  be  dealt  with  other- 
wise than  by  Public  Health  legislation. 

He  will  find  that  he  will  receive  many  anonymous  letters,  which  often 
do  not  deserve  to  be  noticed,  as  in  many  cases  they  are  written  to  spite 
someone  by  persons  who  are  ashamed  or  afraid  of  making  known  their 
identitv.  But  yet  there  arc  persons,  more  especially  poor  tenants,  who  are 
afraid  that  it'  their  landlord  knew  they  had  complained  to  the  sanitary 
inspector  they  would  receive  notice  to  quit;  many  landlords  threaten 
their  tenants  to  act  in  this  way,  therefore  it  is  as  well  for  the  sanitary 
inspector  to  always  see  for  himself  if  there  are  any  grounds  for  tlie 
anonymous  complaints  received. 


DECISION    OF   COUNCIL   ON    RESOLUTION    PASSED 
AT   THE   CARDIFF  CONGRESS,    1908. 


ResOM  I mx     I'ASSED    IN     THE    t'oXFKKEXCE    OX    THE     HyGIEXE     OK 

School  Life: — 

"Tliat  the  Conference  on  School  Hygiene  strongly  recommend  that 
th«  paper  by  Dr.  F.  Kuse  (Edui-ational  Adviier  to  the  L.C.C.  Education 
Department)  on  'The  use  of  Spray  Batlis  in  Elementary  School.s"  be  printed 
with  illustrations  and  certain  additions  as  to  tlie  cost  of  installations,  and 
circulated  among  all  the  educational  authorities  of  the  country." 

Decided  to  approve  this  resolution,  and  to  circulate  the  paper  by 
Dr.  Rose  among  Educational  Authorities,  after  it  has  appeared  in  tlie 
Journal  of  the  Institute. 

[7/ie  Proceedings  of  the  Congress  will  he  continued  on  page  7o3J] 
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CONFERENCE   OF   WOMEN    ON    HYGIENE. 

SANITATION    BY    WOMEN. 

By     IVIRS.      EDWIX     SEWARD. 


THE  science  of  sanitation,  of  good  health,  is  one  before  all  others  abont 
which  there  shonld  not  be  any  sort  of  mystery  or  of  hidden  know- 
ledge, in  its  leading  principles.  Its  main  lines  are  easily  perceived,  easily 
understood  and  easily  remembered  ;  their  general  meaning,  having  nothing 
of  the  occult  in  them,  may  be  summed  up  as  fresh  air,  light,  and  clean- 
liness. Nature  has  given  us  each  of  these  in  the  widest  plenty.  She 
aUvavs  goes  a  long  way  of  her  own  accord  in  starting  these  principles 
rightly,  but  it  is  in  our  misguided  applications  of  them  to  the  concerns  of 
mankind  that  difficulties  have  always  begun. 

There  can  be  no  reason  why  women  should  not  be  first  among  those 
who  are  to  promote  the  simple  and  sound  principles  of  sanitation : 
whether  for  the  advantage  of  great  sections  of  people,  and  therefore 
througli  public  influences,  or  by  less  noticeable  opportunities  arising 
within  the  individual  home.  It  is  there  at  any  rate,  in  the  ordinary 
dwelling,  that  women  will  find  their  efforts  very  usefully  exercised. 

There  is  so  much  advocacy  just  now  of  the  open  window  at  all  hours 
and  seasons,  that  some  enthusiasms  from  the  long-past  cult  of  the  zealous 
fire-worshipper  seem  to  have  been  taken  to  by  the  present-day  devotee  of 
unlimited  fresh  air.  And  there  are  times  when  rheumatic  joints  or  stiff 
necks  go  far  towards  declaring  that  though  the  quality  of  the  dose  of 
fresh  air  may  be  of  the  best,  the  method  of  its  application  is  too  crude. 
Yet  the  air  of  an  ordinary  room  under  usual  conditions  requires  to  be 
constantly  changed  in  some  way  that  will  not  lower  the  temperature  too 
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suddenly,  nor  bring  in  the  rnsh  of  outer  air  so  strongly  as  to  create 
draughts,  causing  many  personal  discomforts,  and  even  dangers.  This  is 
one  of  the  most  ordinary  difficulties  met  with. 

A  very  simple  remedy  is  that  of  opening  the  windows  widely,  if  only 
for  a  few  minutes,  whenever  the  room  is  vacated.  But  this  involyes  the 
trouble  which  most  people  do  not  like,  and  the  thoughtfulness  they  forget 
to  cultivate ;  or  it  admits  rain  and  wind,  to  say  nothing  of  dust,  smells,  or 
noises.  Thus  the  systematic  opening  of  windows  finds  the  usual  pathway 
of  good  intentions,  and  the  old-fashioned  dislike  of  fresh  air  remains  nearly 
as  wide-spread  as  it  was  a  century  ago.  In  small  houses  of  tiie  artizan  class 
this  is  the  prevailing  position  of  matters  in  spite  of  all  that  the  children  of 
the  house  may  be  told  in  their  schools  about  sanitation.  As  to  country 
cottages  (often  thought  to  be  elysiums  of  fresh  air  and  hoalthfulness)  the 
aversion  to  air  in  the  form  of  draughts  from  badly-made  doors  or  leaky 
windows  often  begets  a  state  of  atmosphere  of  permanent  anil  respectable 
antiquity,  as  old  as  the  cottage  itself.  It  may  be  remembered  indeed,  that 
a  Cierman  lady  writing  a  few  years  ago  on  the  beauty  of  rural  England, 
recognised  how  good  and  fresh  the  country  might  be  if  it  were  not  for 
the  usual  country  cottage  I 

Sometimes  special  openings  in  tiic  walls  to  admit  fresh  air,  and  others 
to  emit  vitiated  air  from  rooms  are  provided,  but  how  often  they  fail  I 
The  keenness  of  a  winter  frost,  or  the  blustering  of  a  cold  wind,  leads 
to  their  being  closed  or  stopjied  up;  besides,  a  sufficient  number  of  them 
liecome  expensive  in  the  building  of  an  ordinary  house.  .\nd  so  this  small 
matter,  simple  as  it  seems,  remains  an  important  trouble  to  those  who  are 
really  careful  about  having  the  home  as  healthy  as  fresh  air  can  make  it. 

The  best  remedy  is  the  obvious  one  of  using  the  windows  properly. 
If  they  are  sash  windows  they  should  have  the  bottom  frame  unusually 
deep,  so  that  it  may  be  open  when  thrown  up  and  down,  at  the  middle 
meeting  rail  only.  If  casements,  the  best  form  is  to  hinge  them,  not  at 
the  side  as  usual,  but  a  few  inches  away  from  it  on  a  pivot,  so  that  both 
the  front  and  back  of  the  casement  admit  an  inch  or  two  of  air.  If  such 
windows  are  kept  from  being  closed,  excei>t  for  extreme  necessity,  the 
room  will  thereby  ha\e  a  belter  healthfulness. 

As  U)  the  admission  of  light  into  iionses,  considering  oiu'  sparse  three 
months  or  so  of  sinnmer,  it  might  be  thought  that  for  the  ri'st  of  the  year 
at  any  ratx',  people  would  leave  the  sun  to  his  own  chances  of  looking  in  as 
often  as  he  pleased.  Hut  then,  he  will  fade  their  best  carpet,  or  the  wall 
paper'  !So  the  requisite  curtain  or  two,  for  use  in  strong  summer  sunshine, 
becomes  a  voluminous  pall-like  mass,  descending  from  the  ceiling  until  it 
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sweeps  and  lies  upon  the  Hoor,  ;i  coiitiiiuiiiif  traj)  for  dust  and  smoke  and 
insects.  Even  if  there  are  windows  enough  to  get  this  blessing  of  good 
daylight  into  the  house  there  are  often  curtains  of  a  kind  to  turn  light 
into  the  gloom  which  covers  a  multitude  of  both  odours  and  dust.  A  few 
light  iron  rods  with  small  curtains  for  each  separate  window,  removed  and 
replaced  in  a  moment,  are  the  things  necessary  and  no  more. 

Everything  should  be  easily  removeable.  Carpets  should  always  have 
the  rug  form,  leaving  the  skirting  and  adjoining  floor  bare.  Linoleum  or 
oilclotli  should  never  be  nailed  in  position,  and,  even  if  loose,  it  should  be 
turned  up  every  week  for  an  hour  to  avoid  chance  of  damp  to  the  under- 
side from  tlie  washing  of  the  surfaces.  The  healthiest  form  of  floor 
treatment  is  that  of  leaving  a  wide  space  uncovered,  but  stained  of  a 
pleasant  brown  tint;  when  the  colour  has  dried  into  the  grain,  a  coating 
of  beeswax  and  turpentine  should  he  forced  into  the  wood  with  a  good 
sized  hot  laundry  iron,  covered  with  flannel.  Tiie  wood  thus  absorbs  the 
colour  and  the  wax,  and  with  a  little  renewing  at  times,  it  retains  an 
excellent  wearable  and  permanent  finish. 

A  wish  often  expressed  is  that  for  plenty  of  cupljoards  built  into  a 
house.  One  can  readily  sympathise  with  and  understand  it,  but  it  may 
easily  be  bad  sanitation  where  recesses  in  walls  are  covered  in  by  doors, 
and  the  insides  loaded  up  by  clothes  and  similar  contents.  Often  wlien 
this  is  done  they  are  so  placed  that  cleaning  the  interiors  is  difiicult,  and 
ventilating  them  is  impossible ;  therefore,  moveable  cupboards  and  ward- 
robes are  often  to  Ije  preferred,  so  that  both  backs  and  fronts  can  be  well 
dusted  and  cleaned,  and  the  air,  if  (jnly  for  a  short  time,  allowed  to  play 
freely  round  them.  In  any  event  a  fair  number  of  holes  for  ventilation 
should  be  put  into  the  lower  and  upper  portions  of  cupboards,  whether 
fixed  or  removeable,  and  the  best  of  health  agencies,  fresli  air,  will  find 
its  own  way  for  the  freshening  of  all  contents. 

Permanently  open  fittings  should  always  jirevail  in  the  arrangement 
of  sinks,  lavatories,  baths  and  closets.  The  old-fashioned  wooden  panelling 
around  such  features  is  now  almost  discarded,  and  the  more  they  are 
clear,  distinct  and  unconnected  with  tlie  walls,  skirtings  and  floors,  the 
better  for  the  important  need  of  keeping  them  eliau  with  the  siiialiest 
amount  of  attention. 

On  the  subject  of  baths,  it  is  often  found  ditficidt  on  account  of 
expense  to  provide  small  cottage  houses  with  bathrooms.  A  very  useful 
method  having  the  merit  of  economy,  is  that  of  placing  an  enamelled  iron 
bath  in  the  scullery,  in  a  position  which  easily  allows  of  hot  water  from 
the  kitchen  fireplace  or  scullery  boiler  being  poured  into  it.     The  cost  of 
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range-boiler,  hot  or  cold  supply  piping,  etc.,  is  avoided,  and  if  a  light  screen 
or  curtain  is  provided  there  need  be  no  inconvenience  in  its  use.  Even  the 
smallest  of  houses  can  contain  such  a  low-priced  bath  arrangement  as  this, 
and  it  is  hardly  going  too  far  to  hope  that  by  some  legal  method  it  could 
be  included  for  every  house  as  a  requisite  condition,  just  as  a  sufficient 
amount  of  open  space  and  efficient  drainage  are  demanded  by  the 
authorities  dealing  with  approval  of  buildings. 

In  another  direction,  those  of  us  who  know  something  of  the  working 
of  the  National  Society  for  the  Prevention  of  Cruelty  to  Children  would 
earnestly  desire  to  see  the  use  of  a  further  domestic  fitting  made  really 
compulsory.  I  allude  to  the  necessity  for  fireguai'ds.  Even  adults  in 
various  conditions  of  physical  or  mental  ill-health  are  found  to  be  in  some 
danger  owing  to  the  non-use  of  fire-guards.  But  the  terrible  injury  to 
thoughtless  and  defenceless  children  in  this  country  is  appalling.  In  any 
well  populated  district  of  the  poorer  classes  (certainly  about  South  Wales) 
the  newspapers  almost  any  day  yield  painful  accounts  of  terrible  suffering 
and  distress  by  child-burning. 

The  helpless  little  creatures,  very  young  to  be  left  alone,  stand  too 
near  the  fire,  stumble  against  it  or  play  with  it,  often  rushing  away 
at  once  and  fanning  the  flames  in  their  clothes.  More  than  once  I  have 
seen  a  little  child  in  a  cot  at  the  Cardiff  Infirmary— taken  tliere  after  such 
an  accident — lying  so  still  and  quiet  in  the  swathe  of  cotton-wool  which 
covers  its  terrible  burns,  that  it  needs  no  nurse  or  doctor  to  give  the 
ominous  shake  of  the  head  which  bespeaks  a  hoj)eless  case.  It  has  been 
shown  that  in  this  country,  and  in  only  one  year,  more  than  1,500  cases  of 
child-burning  owing  to  lack  of  fireguards,  have  been  registered. 

Whilst  infectious  diseases,  especially  of  children,  are  to  be  compulsorily 
registered ;  whilst  public  and  private  offences  against  the  recognised  laws 
of  sound  sanitation  can  be  legally  punished,  these  frequent  and  terrible 
accidents — the  result  of  causes  so  often  preventable — should  also  be  made 
culpable  ;  in  fact  the  provision  of  fireguards  should  be  compulsory.  This 
could  easily  be  done  by  requiring  that  an  iron  wire-guard  should  be  an 
integral  i>art  of  every  firegrate  sent  out  for  use  in  cottage  houses,  just  as 
the  bars  of  the  grate  or  the  oven-doors  are  requisite  parts  of  it. 

The  care  of  persons  unwittingly  expitsed  to  disease  is  the  recognised 
work  of  those  whose  watchword  is  good  sanitation.  Surely  then,  thi'  dailv 
peril  of  little  children  and  others  ;  their  exposure  to  fearful  maiming, 
shock,  and  actual  death,  by  fire,  is  an  evil  which  well  becomes  a  professed 
l)ody  of  sanitarians  to  include  in  their  list  of  enemies  to  the  woll-beiii"  of 
the  community.      Therefore,  is  it  too  much  to  hope  that  this  Congress, 
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especially  the  women  members  of  it,  should  recognise  by  Resolution  the 
necessity  of  supporting  the  provisions  of  the  Children's  Bill  now  before 
Parliament,  and  which  also  contains  provisions  for  the  growing  loss  of 
infant  life  by  crowding  infants  into  adults'  beds,  thus  leading  to  their 
deaths  by  over-laying.  This  occasion  is  opportune,  and  it  is  to  be  expected 
that  a  representation  from  this  assembly  might  have  all  due  weight.  The 
subject  is  one  upon  which  women  (whatever  other  claims  they  may  at 
present  be  putting  forwanl),  might  speak  with  a  voice  of  authority,  of 
charity,  and  of  Christian-like  helpfulness. 

I  have  made  reference  to  the  compulsory  principle.  Thei'efore  I 
should  be  glad  to  offer  an  appreciation  of  methods  by  which  something 
more  than  an  exact  laying  down  of  the  law  (no  matter  how  just  and 
necessary  that  may  be)  is  possible  in  matters  which  touch  domestic 
sanitation. 

In  more  than  one  of  our  populous  cities  a  few  ladies  may  be  heard  of 
who  find  some  part  of  their  occupation  in  calling  at  the  homes  of  women 
of  the  class  who  try  (even  though  ignorantly  and  without  method)  to  keep 
their  children  in  good  health.  Such  ladies  can  convey  some  general 
understanding  of  true  health  principles,  and  ma}'  thus  do  worthy  work  in 
extending  that  simple  knowledge  which  may  keep  disease  and  decadence 
out  of  many  a  home.  They  may  thus  aid  in  promoting  that  happiness 
and  prosperity  which  are  the  good  fruit  growing  out  of  the  culture  of 
sanitation. 


Mis.s  Mabel  Shrkle  read  a  paper  on  *^  Home  und  Infant  Manage- 
ment   Training  for  the    Woman   Worker" 


Mis.s   L.  M.  Mokuax    read  a   Paper  on   '■^  Ili/gienc  in  its  relation  to   the 
j\'ursiiiij  of  the  Sick  Poor  in  their  own   Homes." 


Miss  Hestkh  Davies  read  a  paper  on   "  1-ood  and  Cookery." 


758 


INFLUENCE    OF    PARENTAGE    UPON 
INFANTILE    MORTALITY. 

By    l^IISS     ERIE     BVAlSrS,     J^I.  l^.Tjonrl. 


THE  significance  of  the  present  high  rate  of  infantile  mortality  cannot 
be  appi'eciated  unless  considered  in  relation  to  the  hirth-rate  and 
death-rate  of  the  whole  population. 

By  infantile  mortality  rate  is  meant  the  proportion  of  infant  deaths 
under  twelve  months  to  1,000  births. 

The  l)irt]i-rate  has  been  falling  steadily  since  ISTI),  when  it  was  36"3 
per  1,000,  and  in  1907  reached  2Cy',i  per  lOOO  of  the  population  at  all  ages 
(cf.  Registrar  (ieneral's  Sunmiary  Report,  \).  V.)  This  is  the  lowest 
birth-rate  on  record  in  this  country. 

It  has  been  argued  that  a  falling  birth-rate  is  desirable,  inasmuch  as 
it  is  accompanied  by  a  falling  death-rate.  But  it  has  been  pointed  out 
that  this  is  only  a  passing  phase  due  to  the  decline  in  the  birth-rate 
leading  to  a  larger  proportion  of  deaths  at  ages  of  low  mortality,  and  that 
if  the  birth-rate  continues  to  decline  this  must  in  time  lead  to  a  larger 
projjortion  of  aged  persons  who  give  a  high  death-rate  (cf.  Dr.  Walford's 
Report  on  Infantile  Mortiility,  1!K)7).  Tliis  has  been  the  experience  of 
France  (cf.  McCleary,  Infantile  Mortality,  footnote,  p.  ti).  It  is  on  this 
account  that  tlie  high  infantile  mortality  rate,  coml)inf(l  with  a  falling 
birth-rate,  is  of  national  importance. 

During  the  five  years  llS7(>  ISSO  the  inf;int  niDrlaiity  rate  was  1  •!.').  It 
rose  until  during  tlie  years  ISOIi-lilOO  it  was  l.")().  Since  189i>,  when  it 
stood  at  Itlii,  it  has  dropi)cd,  tboiigh  in  lltO-l  it  rose  again  to  Id/J  (cf.  Regis- 
trar General's  Report,  liKMl,  pp.  XXXIX.,  XL.)  Last  year  it  reached 
the  low  figure  of  Ilti,  the  lowest  figure  on  irconi  in  this  country.  This 
decrease  is,  however,  less  satisfactory  when  wc  learn  from  the  Registrar 
General  that  it  was  due  mainly  to  the  wet  and  cool  sunnner  "  which 
checked  the  rise  in  the  rate  of  infantile  mortality  which  usually  occurs  at 
that  period  of  the  year."     Tiiis  customary  rise  is  due  to  diai'i'lueal  disease. 

In  discussing  the  influence  of  parentage  upon  infantile  mortality  there 
are  many  factors  to  be  considered. 

1.  Nationalitif. — Uomparing  various  countries  they  are  found  to  stand 
in  the  following  order,   starting   with   those   having  the  highest  rates  of 
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infantile  mortality :  Russia,  Hungary,  Prussia,  Italy,  France,  Japan, 
England  and  Walex,  Svvitzerlaml,  Denmark,  Scotland,  Australia,  Ireland, 
Sweden,  Norway,  New  Zealand  (cf.  Newman,  Infant  Mortality  p.  o2S). 
New  Zealand  has  reached  the  low  I'ate  of  80,  as  compared  with  laO  for 
England  and  Wales  and  272  for  Russia. 

If  various  races  living  together,  in  crowded  areas  of  large  towns,  be 
comiKired,  it  is  found  that  Jews,  Italians,  .Scotch  and  Irish  have  a  lower 
mortality  than  the  English.  This  however  is  probably  due  only 
indirectly  to  differejice  of  race,  the  immediate  cause  being  the  fact  that 
tlie  parents  among  these  races  care  for  their  infants  to  a  greater 
extent  than  do  the  English  living  in  the  same  districts  {cf.  Newman, 
Infant  Mortality,  p.  225;  George  R.  Sims,  The  Black  Stain,  p.  130). 
This  better  care  involves  not  only  breast-feeding,  probably  the  most 
important  factor  of  all,  but  also  greater  cleanliness,  etc. 

2.  Tlic  Occnpation  of  Mothers. — Much  emphasis  has  been  laid  upon 
the  evil  of  employing  married  women  in  factories,  and  factory  work  has 
been  made  responsible  for  the  heavy  death-rate  from  prematurity  and 
immatiu-ity.  In  the  Registrar  General's  Report,  1900,  p.  14,  we  find  the 
following  data  for  1890-1905  :— 

Lancashii'e  (many  women  employed),  infantile  mortality  rate  171 
Glamorganshire  (few  women  employed)...  ...  ...  167 

Durham  (ditto)      164 

West  Riding  (many  women  employed)    ...  ...  ...  l.")8 

In  Preston  and  Blackburn,  where  the  employment  of  women  is  declining, 
the  infant  mortality  has  been  rising  since  1891;  and  in  Durham  and 
S.  Wales,  where  women  are  little  employed,  the  infant  mortality  is  rising ; 
whereas  in  the  West  Hiding,  where  women  are  much  employed,  the 
infant  mortality  is  falling  (compare  Newsholme,  Vital  Statistics,  p.  127  : 
Newman,  Infant  Mortality,  p.  137). 

It  seems,  therefore,  that  the  employment  of  women  is  not  the  cause  of 
high  infantile  mortality,  but  that  botli  result  from  a  common  cause,  and 
are  therefore  often  found  together.  This  common  cause  is  probably  the 
crowding  of  dense  masses  of  population  without  means  of  support,  leading 
to  poor  food,  clothing,  and  housing.  This  is  suggested  by  the  higher 
proportion  of  infant  deaths  from  diarrha>a  in  urban  districts  (compare 
Newman,  Infant  Mortality,  pp.  174,  197)  "All  diseases  of  infancy  are 
heavier  in  the  towns  than  the  counties,  but  immaturity  is  twice  as  fatal 
and  epidemic  diarrhoea  seven  times  as  fatal  in  the  towns." 

A  few  mothers  work  away  from  home  from  choice,  but  these  are  a 
small  proportion ;  the  great  majority  go  to  work  of  necessity,  because 
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theii'  husband's  wages  will  not  meet  the  needs  of  the  family.  To  prohibit 
the  women  from  working  in  factories  must  therefore  lead  to  poorer 
feeding  and  pooi'er  housing,  or  force  the  mother  to  undertake  work  other 
than  factory  work  which  may  be  heavier  and  more  badly  paid.  Any  of 
these  results  would  lead  to  higher  infant  mortality. 

3.  Age  Incidence  of  Marriage. — The  mortality  of  cliildren  appears 
lowest  when  the  mothers  are  between  30  and  35  years,  greatest  when 
they  are  imder  20,  and  gradually  increasing  when  they  are  over  3"), 
though  even  then  lower  than  when  between  20  and  30  3'ears  of  age.  The 
influence  of  age  of  the  father  appears  to  act  in  the  same  direction. 
Inasmuch,  however,  as  the  higher  age  incidence  of  marriage  is  usually 
found  among  those  having  greatest  sense  of  responsibility,  it  is  possil>le 
that  this  factor  may  have  greater  influence  than  that  of  age  {of.  News- 
holme,  Vital  Statistics,  p.  129). 

4.  Mental  Development  of  the  Parents. — Illiteracy,  measured  by  the 
inability  to  sign  their  name,  is  more  marked  in  women  than  in  men  in  large 
towns  and  less  marked  than  in  men  in  agricultural  counties.  Amonir  the 
22  counties  with  lowest  infantile  mortality  (1891-1900)  one  only,  Ilei-eford, 
had  more  than  30  per  1,000  illiterate  married  women,  the  highest  being 
Monmouth  with  (34  per  1,000  (cf.  Newman,  Infant  Mortality,  p.  222). 

Tiie  (juestion  of  illiteracy  is  a  factor  probably  entering  largely  into 
the  high  infantile  mortality  rates  of  industrial  areas.  The  ignorance  of 
mothers  in  the  science  and  art  of  mothering  far  exceeds  the  indication 
given  by  the  inability  to  sign  their  names.  Dr.  Milson  Rhodes  asked 
fifty  mill  girls  how  they  would  feed  a  baby  three  months  old  deprived 
of  its  mother.  One  said  cow's  milk,  one  said  milk  and  water,  while  the 
remaining  forty-eight  were  entirely  wrung. 

The  importance  of  mental  development  in  the  mother  is  illustrated 
in  other  ways.  It  is  not  merely  a  question  of  her  knowledge  of  facts. 
That  the  mental  state  of  the  nursing  mother  may  affect  tlie  health  of  tlie 
infant  has  been  demonstrated  by  I'aul  Hudin  (';/'.  The  Nursling,  p.  H9). 

5.  Alcolwlixni  in  the  Parents. — The  averaf;v  number  of  children  to  eaeli 
married  woman  admitted  to  reformatories  under  the  Inebriates  Act  during 
1905  and  19015  was  5'3  (cf.  lieport  of  Inspector  under  Inebriates  Act, 
p.  52 j.  If  this  be  compared  with  the  legitimate  birth-rate  calculated  on 
the  married  female  i»ipulatinn,  aged  l.'j-45  years,  in  England  and  Wales 
durinf,'  190(>,  which  was  222  per  1,000  (rf.  Ke<::istrar-Generars  Report, 
1901),  p.  XXIII.),  it  is  seen  that  a  most  inidesirable  fertility  exists  among 
the  inmatx.'S  of  reformatories.  The  child-mortality  rate  among  these 
i:liildren  of  inebriates   was  45"4   per  cent.,  as  compare<l   witli    an    infant 
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mortality  rate  of  13  pur  cent,  for  Eiii^daiul  and  Wales  duriiii;-  tlie  same 
period.  The  aj^'cs  when  the  children  of  inebriates  died  is  not  t;iven,  but  it 
appears  clear  that  their  death-rate  is  abnormally  high. 

These  results  may  be  compared  with  those  of  Dr.  Sullivan  in  an  inves- 
tigation upon  chronic  female  drunkards  in  the  Liverpool  Prison  who  had 
borne  children.  After  excluding-  all  cases  complicated  by  other  degenera- 
tive factors  (cf.  Newman,  Infant  Mortality,  p.  72),  the  average  number 
of  children  to  each  one  of  120  such  women  was  five.  He  compared 
these  cases,  where  possilile,  with  sober  branches  of  the  same  family, 
with  the  result  that  21  drunken  mothers  were  found  to  have  had  an 
averag^e  of  .5"'.I5  children  each,  while  28  sober  mothers  of  the  same  families 
had  an  average  of  4'89.  The  child  mortality  under  two  yeai's  for 
drunken  mothers  was  55"2  per  cent,  and  for  sober  mothers  23'9  [)er  cent. 

It  has  been  shown  that  alcoholism  leads  to  physical  deterioration  in 
the  child  before  birth,  acting  through  the  mother,  as  well  as  after  birth 
through  the  environment  of  which  it  is  the  cause,  whether  the  offender 
be  father  or  mother  {cf.  Newman,  Infant  Mortality,  p.  72).  If  this  fact 
be  taken  in  conjunction  with  the  high  birth-rate  among  inebi'iates,  as 
indicated  by  the  above  figures,  the  high  death-rate  among  their  children 
must  be  regarded  as  a  preventi\e  against  racial  degeneracy. 

J lletjilimacy . — The  birth-rate  of  illegitimate  children,  though  it 
gradually  fell  from  1857  to  1900,  has  been  stationary  since,  while  the 
birth-rate  of  legitimate  children  has  continued  to  fall  {cf.  Registrar 
General's  Report,  1906,  p.  5). 

Infantile  mortality  from  all  causes  in  1906  amounted  to  2(il'35  per 
1,000  among  illegitimate  children  as  compai'ed  with  129']3  among 
legitimate  children  {cf.  Registrar  General's  Report,  1906,  p.  CXXX.) 
It  appears  further,  from  the  same  report,  that  of  the  excess  of  deaths  in 
illegitimate  children,  a  larger  proportion  is  due  to  prematurity  and  innna- 
turity  than  to  diarrh(X!a,  and  that  a  greater  proportion  is  due  to  atrophy, 
debility,  marasmus,  etc.,  i.e.,  to  immaturity  than  to  prematurity.  Among 
legitimate  children,  on  the  other  hand,  more  deaths  are  reported  due  to 
prematurity  than  to  immaturity  («•/'.  Newman,  Infant  Mortality,  p.  211). 
This  difference  between  legitimate  and  illegitimate  children  is  more 
noticeable  when  London  only  is  taken  ((/.  Report  of  Interdepartmental 
Committee  on  Physical  Deterioration,  1904,  Vol.  I.,  p.  137). 

These  figures  indicate  that  the  high  mortality  among  illegitimate 
children  is  due  to  prenatal  causes  rather  than  to  environment,  and  if  so,  all 
remedies  directed  to  lessening  mortality  among  such  infants  tend  to  racial 
degeneracy.     An  exact  comparison  cannot  be  made  owing  to  the  difficulty 
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in  differentiating  wasting  due  to  immaturity  from  wasting  due  to  neglect. 
In  either  case,  however,  it  is  an  indication  of  inferior  parentage. 

Prostitution. — Dr.  Sanger  {rf.  History  of  Prostituti(m,  p.  477)  states 
that  as  a  result  of  answers  obtained  from  2,00()  prostitutes  in  New  York 
it  was  found  that  947  had  1,917  children.  One  single  woman  gave  l)irth 
to  as  many  as  ten  children.  Of  the  total  1,917  children  1,090  were 
illegitimate.  There  were  more  than  six  deaths  to  every  ten  children  born 
as  compared  with  one  and  three-quarters  to  every  ten  chihlren  under  five 
years  for  the  whole  of  New  York  during  three  3'ears. 

Tlie  causes  of  death  among  these  children  of  prostitutes  is  not  given, 
but  the  proportion  of  deaths  <lue  to  immaturity  is  iimbably  greater  even 
than  in  the  case  of  illegitimate  children  as  a  whole.  Illegitimacy  may  be 
dissociated  from  prostitution  particularly  in  rural  districts,  and  in  rural 
districts  illegitimacy  may  be  found  associated  with  a  low  rate  of  infantile 
mortality  ((/.  Newman,  Infant  Mortality,  footnote,  p.  2.")).  It  seems 
probable,  therefore,  that  the  high  infantile  mortality  among  illegitimate 
children  is  largely  attributable  to  prostitution,  and  that  here  especially  it 
acts  as  a  preventive  against  racial  degeneracy. 

In  order  to  judge  of  the  relative  importance  of  various  causes  of 
infantile  mortality  we  may  comj)are  the  proportion  of  deaths  due  to 
diarrhoeal  diseases,  respiratory  diseases,  wasting  diseases,  etc.  (c/.  Newman 
Infant  Mortality,  J).  47;  Registrar  (ieneral's  Keport,  190(i,  p.  CXVII.) 
The  two  great  causes  are  wasting  diseases  and  diarrluval  diseases.  The 
fonner  occur  chiefly  before  the  thinl  month  and  the  latter  chiefly  after 
the  third  month.  Tiie  former  are  due  chiefly  to  prenatal  conditions, 
resulting  in  prematurity  and  immaturity,  while  the  latter  are  due  to 
conditions  of  environment.  The  former  represent  the  infants  which  are 
born  unfit  to  survive.  As  these  so  far  exceed  the  deaths  from  any  other 
single  group  of  causes,  and  as  we  have  found  that  deaths  from  immaturity 
predominate,  particulai'ly  among  illegitimate  children  and  chihlren  of 
inebriates,  it  appears  that  if  a  satisfactory  reduction  is  to  be  made  in  the 
rate  of  infantile  mortality  the  advisability  of  allowing  freedom  lo  the 
criminal  and  inebriate  classes  must  be  considered. 

While  it  is  urgently  necessary  that  the  ipiestions  of  l)t'tter  housing, 
Ijetter  milk  supply,  the  economic  position  of  mothers,  and  the  education  of 
mothers  should  receive  immediate  attention,  it  is  also  necessary  to  realizt' 
that  while  criminals,  inebriates,  and  the  feeble-minded  continue  to  propa- 
gate, successful  efforts  in  lowering  the  death-rate  among  children  of  such 
parents  must  lead  to  racial  degeneracy. 


i 
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THE     INDUSTRIAL    ASPECT     OF 
TUBERCULOSIS. 

By    DR.     JANE     WALKER. 


ABSTRACT. 

IN  the  niodern  treatment  of  consumption  there  is  of  necessity  a  f;reat 
deal  of  loafing-.  All  people  who  are  experienced  in  the  open-air 
methoil  of  treating  this  disease,  and  who  are  acquainted  with  all  that 
that  tenn  comprises,  are  agrceil  as  to  the  necessity  of  keeping  patients  at 
rest  while  in  the  acute  stage  of  their  illness,  that  is  to  say,  that  while  they 
have  fever  and  those  signs  of  disease  in  their  lungs  wherehy  a  practised 
observer  knows  that  the  mischief  is  progressing  instead  of  being  quiescent 
or  subsiding,  they  must  be  left  absolutely  at  rest.  And  so  great  is  the 
influence  of  mind  over  body,  that  it  often  happens  that,  until  a  patient 
realizes  this  rule  without  exception,  he  does  not  make  any  advance  towards 
recover}'. 

Moreover,  it  is  a  truism,  that  Nature  abhors  a  vacuum,  and  therefore 
that  the  mind  must  be  filled  with  something.  The  old  rhyme,  "  Satan 
finds  some  mischief  still  for  idle  hands  to  do "  is  strictly  true  of  the  poor 
consumptive,  and  I  am  clear  from  my  own  observation  that  those  insti- 
tutions where  the  work  (|uestion  is  for  various  reasons  nt)t  made  into  a 
prominent  part  of  the  treatment  have  more  trouble  with  their  patients,  and 
have  to  exert  more  supervision  over  them,  than  those  iustitutions  where 
work  is  an  important  factor  in  the  daily  routine.  I  make  this  statement 
with  less  hesitation  because  I  have  worked  on  both  lines,  and  I  have  no 
doubt  whatever  that  the  difficulties  of  the  non-woi'king  days  exceeded  by 
far  those  of  the  present  system,  where  every  one  does  some  woi'k  or  othei- 
except  the  absolutely  bedridden  and  those  who  are  acutely  ill. 

It  is,  however,  by  no  means  an  easy  matter  to  induce  peo])le  to  work — 
they  feel  slack  and  not  up  to  the  mark,  and  it  is  far  easier  and  pleasanter 
for  them  just  to  sit  in  a  chair  and  do  nothing  or  to  walk  aimlessly  along 
the  lanes ;  to  get  a  patient  beyond  this  stage  is  one  of  the  hardest  parts  of 
a  sanatorium  medical  officer's  duties.  The  patient  proluibly  thinks  he  is 
being  put  to  work  for  the  advantage  of  the  sanatorium.  He  is  in  most 
institutions  either  paying  for  Jiimself  or  being  paid  for  by  someone  else, 
and  the  sum  of  money,  although  it  represents  in  a  quite  inade(]uate  way  the 
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cost  of  liis  treat mont,  set'ins  to  him  a  fortunu  which  should  ket-p  him  iu 
shithful  ease.  Then  wliatever  work  he  is  put  to  do  wouUl  be  better  done 
by  someone  else,  so  that  the  task  of  making  the  unwilling  worker  work 
and  the  unwilling  emplo3-er  employ  him  is  no  light  matter,  and  is  some- 
what like  rolling  a  heavy  stone  uphill.  Still  it  has  to  be  done,  or  the 
sanatorium  treatment  of  consumption  in  the  poor  must  remain  an  acknow- 
ledged failure.  This  is  not  only  from  a  social,  but  also  purely  from  the 
medical  aspect  of  the  case,  for  one  very  great  factor  in  the  cure  of  con- 
sumption is  time. 

It  often  happens  that  an  early  case  loses  its  signs  in  a  comi>aratively 
short  space  of  time :  he  has  gained  weight,  and  feels,  and  to  the  inex- 
perienced observer  seems  quite  well.  But  nnless  he  has  had  some  pre- 
liminary testing  time  of  work  before  leaving,  he  is  more  than  likely  to 
break  down  again  and  to  bring  discredit  on  this  method  of  treating  the 
disease.  If  he  is  to  return  to  work  involving  muscular  exertion,  it  is 
imperative  that  he  should  have  done  some  hard  muscular  work  under 
supervision.  We  are  not  doing  our  duty  by  such  a  patient,  or  by  the 
society  which  has  sent  him,  if  we  allow  him  to  leave  while  his  muscles 
are  flabby  and  before  he  is  able  to  undertake  a  full  day's  hard  work 
without  more  than  the  normal  amount  of  fatigue.  Then,  too,  he  has  been 
more  highly  fed  (and  rightly,  to  enable  him  to  starve  out  his  disease)  than 
he  will  be  on  his  return  to  his  ordinary  surroundings,  and  before  he  leaves 
he  should  be  fed  as  far  as  possible  as  he  will  be  fed  when  he  goes  back 
home.  This  he  will  probably  withstand,  thinking  you  are  trying  to  make 
something  out  of  him,  but  be  as  patient  as  you  can,  and  explain  the 
reasons  to  him.  Do  not  rest  till  you  have  made  him  realise  that  he  must 
remain  and  work  under  sujiervision  till  you  consider  him  fit  to  be  discharged. 
The  first  work  that  any  patient  should  be  ])ut  to  do  shoidd  be 
something  for  the  connnunity.  Therefore,  women  should  lay  the  table, 
make  their  own  beds,  help  with  dusting  and  sweeping,  and  wash  up  and 
tidy  in  the  pantry.  Men  should  peel  potatoes,  clean  knives,  wait  at  tablo, 
clear  away  things  from  table,  make  their  own  beds  and  clean  their  own 
boots.  The  best  way  is  once  a  week,  on  a  certain  day,  to  divide  up  the 
various  tasks  to  certain  ])atients  who  keep  them  for  tiiat  week  and  tlieii 
are  put  to  a  different  task  the  following  week. 

These  smaller  and  more  general  tasks  being  successfully  accomplished 
without  consequent  ill  effects  the  next  ones  are  floor  polishing  and  digging. 
Floor  polishing,  besides  being  of  utility  to  the  community,  is  of  the  greatest 
help  to  the  muscular  development  of  the  ))atient,  and  thus  is  an  occupation 
of  great  value  and  generally  much  api)reciated.    It  is  less  monotonous  than 
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digging,  of  which  patients  often  cfimplain,  Init  which  in  its  turn  is  useful 
from  the  point  of  view  of  pli^'sical  development.  The  rule  is  that  these 
tasks  are  perfoi'med  for  two  liours  each  day  as  part  of  the  general  treat- 
ment, and  when  they  are  satisfactorily  accomplished  the  question  of  what 
to  do  next  has  to  be  considered.  Some  patients  have  to  leave  at  this 
point,  they  would  lose  their  place,  or  their  money  is  at  an  end,  and  so 
forth.  And  some  of  these  can  resume  their  work  with  a  certain  degree  of 
safety.  But  a  certain  number  are  not  fit  to  return  to  work  under  ordinary 
conditions  and  without  supervision.  My  plan  is  to  keep  them  on  at  half- 
fees  as  working  patients.  These  people  live  in  a  cottage,  one  for  men 
and  one  for  women,  and  come  over  to  the  sanatorium  for  their  meals 
and  general  supervision. 

The  principal  occupations  for  them  are  gardening,  carpentering,  lace- 
making,  and  dressmaking ;  and  as  soon  as  they  are  strong  enough  to  work 
etficientl}'  more  than  two  hours  a  day  they  begin  to  earn  a  little  money. 
Our  industrial  development  has  been  exceedingly  satisfactory;  the  men 
and  women  have  worked  very  well,  they  have  greatly  improved  in  health, 
and  a  fair  number  of  them  have  got  situations  as  gardeners,  stewards, 
and  so  forth  on  leaving  the  sanatorium. 

But  a  large  proportion  of  those  who  are  fit  to  work  desire  to  remain  on 
in  our  neighbourhood,  either  doing  work  on  their  own  account  or  kept  on 
in  our  employment ;  and  for  a  long  time  we  have  been  considering  what 
occupation  would  enable  us  to  give  really  lucrative  employment  to  a 
considerable  number  of  ex-patients. 

French  gardening  seems  to  be  the  solution,  and  we  have  accordingly 
begun  the  plan  of  having  two  French  experts  over  from  France  to  teach 
us.  That  scheme  is  now  in  full  swing.  French  gardening  involves  less 
heavy  work  than  the  usual  English  plan  of  cultivation  ;  it  is  therefore 
more  suited  to  delicate  people.  It  consists  in  intensi\"e  cultivation  under 
bell  jai-s  (cloches)  which  are  light  and  easy  to  lift,  and  under  frames  tiiat 
can  be  easily  lifted  by  two  people  from  place  to  place. 

There  is  endless  work  in  shifting  the  bell  jars  and  frames,  watering, 
shading  from  the  sun  with  mats  made  for  this  purpose,  and  all  of  this  can 
be  done  after  some  instruction  by  delicate  people  with  some  intelli£;ence. 
In  addition  to  the  gardening  operations,  workers  will  be  required  to  make 
the  mats.  The  carpenters'  shop  will  be  busily  employed  in  making  frames 
and  glazing  the  lights  and  in  mending  and  repairing  these  things.  Some 
workers  will  be  required  for  packing,  one  of  the  most  important  details 
of  the  whole  scheme,  on  which  success  or  failure  so  much  depends,  and 
patients  of  intelligence  will  be  required  for  correspondence  and  account 
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keeping.  When  the  whole  scheme  is  fully  at  work  about  thirty  people 
will  be  pennanently  employed  and  in  receipt  of  a  li\ing  wage.  Tliere 
will  also  l)e  some  system  of  jjrofit  sharing,  whereby  it  will  be  to  the  interest 
of  everyone  to  put  their  best  work  into  the  concern. 

The  question  of  work  for  consumptives  after  they  arc  convalescent  has 
up  till  now  been  one  of  the  great  difficulties,  but  we  are  confident  that  the 
solution  lies  in  the  methotl  sketched  out  above.  Work  that  they  can  do 
and  that  is  well  paitl  opens  up  a  vista  of  satisfactoiy  remunerati\e 
employment  unknown  except  to  the  limited  few.  This  plan,  moreover, 
is  helpful  to  the  great  problem  of  returning  the  people  to  the  land.  On 
all  hands,  therefore,  it  should  commend  itself  as  a  valuable  contribution 
to  the  study  of  social  economies. 


Mrs.  Heubert  Ashbi  RXiiR,  B.A.    (the   Hon.  Secretary)  read  ii  paper 
on  "  Ladies'  Public  Health  Societi/  of  ifanchesier  and  Salford." 

This  Society  has  now  been  at  work  for  forty-seven  years. 
Its  objects  are: — 

1.  The  giving  of  instruction  in  the  matter  of  the  feeding  and 

the  care  of  infants. 

2.  The  regular  visitation  of  the  houses  in  the  districts. 

3.  The   giving  of   instruction  in  cases   of   infectious  diseases, 

including  cases  of  consumption. 

4.  The  distributing  of  leaflets  on  sanitary   sul)jects,   and    the 

supplying  of  lime  and  whitewash  brushes. 

The  members  of  the  society  make  it  a  rule  to  avoid  almsgiving  as  far 
as  may  be.     Their  object  is  to  help  peo|)le  to  help  themselves. 

The  members  of  the  society  have  always  held  it  a  jiart  of  their  work  to 
aid  in  the  beginning  of  similar  work  in  other  towns.  The  list  of  places  to 
which  they  have  gone  to  lecture  on  the  work  of  their  society  is  very  long. 

The  point  to  be  emphasized  in  health  work  is,  that  the  teacliing 
must  be  friendly  in  character.  In  short,  there  must  constantly  be  kept 
in  mind  the  direction  that  "A  Health  Visitor  should  act  as  the  friend 
rather  than  the  insi)ect(ir  of  tiic  people." 


MiJ<s  Omve  M.  May   read  a  paper  on  "  llijijienic  Drem  for    Women 
and  Children." 
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CONFERENCE   ON   THE    HYGIENE   OF   SCHOOL   LIFE. 


SOETING   &   GBOUPING   OF   CHILDREN 
FOR   EDUCATIONAL    PURPOSES. 

By    O.     J.     T1I0M:AS.     ]S£.13.,     B.Sc,     D.P.Ii., 

Assistant  Medical  Officer  (Education)  to  the  London   Counti/  Council. 

(MEMBKll.) 

WITH  universal  iiiudical  inspection  in  future  greater  stock  will  be 
taken  of  individual  differences  of  children.  This  must  lead  to 
reorganisation  of  methods,  especially  in  the  direction  of  adapting  curricula 
to  special  types.  It  is  therefore  opportune  to  catalogue  the  present 
nature  and  extent  of  special  arrangements,  and  to  try  whether  we  can  see 
a  little  way  ahead. 

I  purpose  in  the  first  place  to  deal  with  the  grouping  of  chiklren 
without  regard  to  these  individual  differenc^es,  and  then  to  pass  on  to 
the  sorting  of  children  requiring  s])ecial  treatment.  The  most  urgent 
matter  in  school  organisation  requiring  reform  is  the  size  of  classes.  Tiie 
maximum  size  of  the  classroom  is  limited  by  the  physiological  powers  of 
the  teacher  and  scholars  and  by  considerations  of  hygiene ;  the  niunber 
oi  occupants  is  further  determined  by  hygienic  considerations.  Even 
under  the  most  favourable  circumstances,  we  must  fix  the  maximum  size 
of  classes  as  48  according  to  these  criteria.  In  practice  the  maximum  size 
is  determined  by  the  regulation  which  allows  a  certificated  teacher  (!() 
children,  but  further  permits  an  habitual  excess  of  15  per  cent ;  so  that 
classes  of  70  are  often  found.  That  the  Hoard  of  Education  is  alive  to 
the  harm  done  to  the  mental  and  physical  well-being  of  teachers  and 
ciiildren  hy  these  large,  unmanageable,  and  overcrowded  classes  is  shown 
by  the  recent  abolition  of  the  lower  limit  of  S  sq.  ft.  per  child,  which 
allowed  conditions  of  the  utmost  danger  to  exist.  In  an  investigation 
upon  the  spread  of  measles  in  schools,  I  found  that,  whereas  in  well-ordered 
schools  on  the  10  feet  basis   the  spread  of  measles   followetl   laws  which 
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admitted  of  control,  in  overcrowded  departments  upon  the  lower  basis  the 
characteristic  outbreak  was  an  explosion  rendering  control  impossible. 
The  Board  refer  in  their  last  report  to  the  "  much  needed  reduction  of 
the  inflated  classes  that  are  as  yet  one  of  the  most  serious  obstacles  to 
the  efficiency  of  elementary  schools."  The  children  in  ordinary  schools 
are  classified  accordino-  to  age,  sex,  size,  and  mental  capacity. 

TJie  Classijicatioji  hi/  Age. — It  is  necessary,  perhaps,  to  touch  upon  the 
lower  age  limit.  Social  conditions  in  certain  areas  make  the  admission 
of  children  below  the  compulsory  school  age  imperative,  however  much 
epidemiologists  may  deplore  this.  Where  needful,  the  baliies  should 
have  special  arrangements  and  ti'eatment  suited  to  their  tender  age.  It 
Would  be  excellent  if  the  person  in  chai'ge  had  nursing  experience.  The 
advantage  of  having  such  a  person  upon  the  staff,  whom  the  head  teacher 
could  consult  in  emergencies  relating  to  health,  would  be  great. 

One  particular  age  grouping,  which  is  the  result  of  the  system  of 
grants  in  vogue,  leads  to  a  considerable  amount  of  over-pressure  and 
damage  to  health.  This  is  the  hurrying  of  children  out  of  the  infant  into 
senior  departments.  While  an  infant  tiie  grant  allowed  is  17s.,  but  innne- 
diately  on  entering  Standard  1.  it  jumps  to  23s. ;  a  great  deal  of  pressure 
is  put  upon  infant  teachers  to  prepare  children  for  Standard  I.  as  early 
as  possible.  Soon  after  the  sixth  birthday  many  a  child  is  drafted  into 
Standard  I.  whose  mental  growth  has  been  slow  ;  many  children  returning 
convalescent  from  zymotic  disease,  and  cimsequently  backward,  are  pressed 
on  at  the  very  time  when  much  mental  activity  is  undesirable.  1  have 
fre(piently  seen  nervous  disorders  such  as  night  terrors,  spasmodic  tics,  and 
infantile  neurasthenia  set  up  by  this  over-jjressure. 

Here  are  the  notes  of  a  recent  case  resulting  from  a  similar  age  classi- 
fication in  an  older  child  : — A  girl.  A,  B.,  said  to  be  twelve  years  old,  was 
seen  in  March,  1908,  on  account  of  aberrations  of  manner  and  speech. 
She  had  been  ten  months  in  her  present  school.  The  teacher  reported 
that  she  talked  to  herself  in  class;  that  .she  had  wandered  from  liomo 
recently  from  9  a.m.  to  7  p.m.,  and  that  she  required  special  watching. 
F'urthermore,  the  facial  ex])ression  had  coarsened  rapidly ;  a  year  ago  she 
was  normal  in  ail  respects. 

Till'  mother  told  me  the  child  was  only  ten  years  of  age  (so  that  the 
teacher  had  made  a  mistake  of  two  years),  and  had  been  in  Standard  I\'. 
in  the  ])revi()us  school.  At  her  ))rcsent  school  she  ha<l  been  i>ut,  owing  to 
this  mistake,  in  Standard  VI.  The  mother  staled  she  obtained  no  rest  at 
night,  shouting  about  school ;  she  mistook  articles  of  furniture  for  class- 
males  and  talked  to  tlicni. 
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On  examiuatiou  she  was  in  a  neurotic  condition  ;  she  hesitated  in 
answering  simple  questions,  meeting  one  with  a  scared  expression  ;  her 
memory  for  recent  events  was  poor.  I  concluded  she  was  suffering 
from  over-pressure  and  recommended  exclusion  from  school  for  two  months. 
Seen  again  in  June  she  was  quite  normal  and  intelligent,  her  memory 
rcstoi'ed  and  her  expression  engaging  and  frank.  She  was  directed  to 
return  to  school  but  to  a  lower  standard. 

T/ifi  Claxslfication  according  to  Se.v. —  In  ilay  schools  older  b(jys  and  girls 
.should  be  educated  apart.  At  eleven  years  the  curve  of  growtli  of  the 
sexes  begins  to  diverge  botii  physically  and  mentally ;  the  internal  pro- 
portions of  desks  suitable  to  eitlier  sex  are  diiferent,  the  occupations  and 
interests  appealing  to  boys  and  girls  begin  to  differ.  The  arguments  ad- 
duced for  continued  co-education,  however  valid  they  may  be  with  regard 
to  residential  schools,  do  not  apply  to  day  schools.  However  small  the 
sciiool,  an  attempt  should  be  made  at  differentiation  in  tiie  older  standards. 

The  Classification  according  to  Size. — Tiie  bare  idea  of  this  is  sufficient 
tfl  raise  a  smile.  But  examining  an  elementary  school  in  the  absence  of 
tlie  scholars  one  would  imagine  this  was  the  normal  method.  Even  where 
three  sizes  of  desks  are  supplied  it  is  rare  indeed  to  find  more  than  one 
size  in  any  particular  classroom,  although  in  Standard  III.  the  range  of 
age  is  from  8  to  14,  and  in  Standard  IV.  from  9  to  14 ;  and  the  stature 
of  the  children  varies  LS  inches.  It  is  not  infrequent  for  some  classifica- 
tion according  to  size  to  be  practised,  children  being  placed  in  .standards 
above  their  mental  ca[  ucity  because  they  are  so  big. 

The  Classification  according  to  Mental  Capacity  and  Phi/siological 
Powers. — No  special  provision  for  abnormal  children  was  made  by  the 
Act  of  1870.  Compulsory  education  had  not  long  been  in  force  before  it 
was  seen  that  a  considerable  proportion  of  children  required  special  treat- 
ment. The  most  obvious  are  the  blind  and  deaf.  Together  they  number 
1  in  1,000  of  all  children.  Prior  to  the  passing  of  the  Elementary 
Education  (Blind  and  Deaf  Children)  Act  of  189M,  the  provision  made  for 
them  was  unsatisfactory  (as  the  name  of  the  older  institutions,  "asylum," 
shows).  In  regard  to  both  blind  and  deaf,  residential  treatment  in  general 
is  to  be  preferred;  it  is  only  in  very  populous  areas  that  sufficient  children 
can  be  brought  together  in  day  schools  for  proper  classification. 

The  Blind. — The  School  Board  for  London  determined  in  1872  to 
provide  teaching  for  the  blind.  This  provision  was  made  under  great 
difficulties ;  there  was  no  legal  power  to  spend  money  upon  special 
arrangements.  Furthermore  there  was  no  experience  available,  and  for 
twenty  years  tlie  work  was  entirely  experimental,  fur  instance,  the  best 
VOL.  XXIX.     Ko.  1l'.  uub 


770   Sortinfi  und  Groujiiiui  of  Chihiren  for  J-JhuKfionn/  Purposesi. 

kind  of  reafling  type  had  not  l)een  worked  out :  in  1  s90  the  School  Board 
brought  the  unsatisfactory  state  of  things  that  existed  with  regard  to  the 
Blind  and  Deaf  to  the  notice  of  the  Board  of  Education,  and  received 
reooiinition  of  the  classes  for  irraiil.  Meaiiwhilc  the  Koyal  Counnission  on 
the  Blind,  (he  Deaf  and  Dumb,  etc.,  had  been  appointed  in  I860  and 
rept)rted  in  1891*.  At  this  time  Cardiff  shared  with  three  other  centres  in 
England  and  Wales  ( London,  Bradford,  and  Sunderland)  the  honour  of 
having  connnenced  classes  for  the  blind. 

The  .Vet  of  ls;t3  repealed  the  jxnvers  of  the  guardians  and  niaile  tlic 
education  of  the  blind  and  deaf  obligatory  upon  all  education  authorities. 
Much  jirogress  has  l)een  made  since.  The  Counnission  reported  in  favour 
of  blind  children  spending  a  large  part  of  tlicir  time  in  ordinary  schools. 
In  London  this  was  carried  out  until,  in  lil01,the  younger  children  instead 
of  i)assing  half  their  time  in  the  ordinary  schools  were  taught  entirely  in 
blind  schools,  although  older  children  continued  to  attend  ordinary  schools. 
The  j)racticc  has  now  entirely  fallen  into  desuetude. 

The  Act  dcHnes  blind  as  "unable  to  reati  the  ordinai'v  tyjie  used  in 
elementary  schools."  This  brings  a  number  of  semi-blind  children  into 
blind  schools.  These,  sitting  side  by  side  with  the  others,  introduce  many 
practical  diflicnlties :  they  use  their  remnant  of  eyesight  to  the  utmost, 
and  it  is  very  diflicult  to  develop  their  sense  of  touch  to  the  same  degree 
as  totally  blind  chiltlren.  It  would  be  better  to  classify  the  blind  still 
further  into  totally  blind  anil  partially-sighted.  According  to  the  regula- 
tions of  the  Board  of  Education  the  average  attendance  at  a  blind  class 
should  not  exceed  15  ;  l.i  sipiare  ft.  per  child  nuist  be  j»rovided,  aiul  single 
desks  should  be  the  rule. 

One  of  the  difficult  pi'oblems  relating  to  classification  in  day  schools 
has  been  >olved  in  London  by  the  progressive  reduction  in  number  of 
seluMils  from  2ti  in  189;^  to  H  at  present,  the  children  travelling  longer 
distances  or  being  boarded  out ;  the  mentally  defective  blind  taken  into  a 
residential  institution,  and  separate  institutions  for  the  older  boys  ami 
girls  established. 

Ilujh  Miiopm. — The  provision  of  suitable  I'ducation  for  these  children 
has  proved  flifficult.  Since  it  is  advisable  for  them  to  exercise  their 
accommodation  to  a  mininnnn  extent,  (U'diinirv  school  work  is  ina<lmissible. 
There  is  a  considerable  number  of  them  in  London.  One  child  seen  this 
week  (,Iune,  1',I0^<)  brought  a  hospital  canl  upon  which  was  printed  "  I'n- 
fit  for  school  any  more  at  all."  Such  a  sentence  if  carried  out  precludes  a 
child  from  any  form  of  training.  Special  classes  arc  necessary  where  the 
work  should  be  largely  oral  and  manual,  pens,  paper  and  reading  books 
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banished,  and  visual  syndMjIs  only  wurkfcl  with  at  ai-ni's  k'ngth  iipdn  Klaek- 
hoards.  The  London  Ediicatinn  ("oniniittee  has  a|)|>roved  the  estahlish- 
uient  of  such  a  centre. 

The  Deaf. — Tlie  definition  uf  deafness  given  in  the  Act  is  "  too  deaf 
to  be  taught  in  a  class  of  hearing  children  in  an  ordinary  school."  This 
definition  has  led  to  difficulty  in  classifying  the  children.  It  may  be  taken 
that  a  child  who  cannot  hear  the  standard  whisper  at  four  feet  is  educa- 
tionally deaf. 

As  in  the  case  of  the  blind,  things  were  most  unsatisfactory  until  the 
passing  of  the  Act  of  1893.  For  over  a  century  there  had  been  two 
competing  methods.  The  manual  system,  which  is  much  easier  and 
quicker  in  producing  results,  long  held  the  field  except  in  Germany.  The 
first  class  for  the  deaf  and  dumb  in  London  in  1874  was  taught  upon  the 
manual  system,  and  it  is  only  of  recent  yeai's  that  the  oral  system  has  had 
a  fair  trial.  Even  the  Royal  Commission  was  unable  satisfactorily  to 
settle  the  point.  The  reasons  for  the  apparent  failure  of  the  oral  system, 
at  first,  were  the  adverse  influence  of  children  lodged  in  homes  wiiere 
commimication  was  made  by  signs ;  the  advanced  age  of  the  pnpils  when 
they  came  under  instruction;  and  the  admixture  in  the  classes  of  those 
who  could  with  those  who  could  not  benefit  by  the  method. 

These  conditions  have  been  changed.  The  Stainer  homes  in  London 
were  closed.  The  Commission  originally  recommended  the  age  of  entry 
as  seven  years,  and  the  Act  fixed  it  as  such.  \^aluable  years  were  thus 
lost.  This  has  now  been  altered,  and  the  age  of  entry  is  five.  Coming  at 
this  age,  surprising  progress  is  made.  The  submission  of  all  children  to 
the  medical  officer  for  an  opinion  as  to  fitness  for  oral  instruction,  coupled 
with  the  institution  of  a  home  for  those  unable  to  pursue  the  oral  method, 
has  removed  the  third  adverse  influence.  At  present  the  pure  oral  system 
is  producing  results  amongst  the  greatest  triumphs  of  human  patience  and 
intelligence.  By  it  the  deaf  are  restored  to  natural  communication  with 
their  kind,  and  the  production  arrested  of  a  deaf  variety  of  the  human 
race  which  the  segregation  and  conset[uent  intermarriage  produced  by  the 
sign  language  threatened. 

The  first  question,  therefore,  after  the  decision  of  educational  deafness, 
is  the  suitability  of  the  child  for  oral  instruction.  About  10  per  cent,  of 
the  deaf  prove  unsuitable  for  this  method,  and  should  be  strictly 
segregated.  Older  hoys  and  girls  should  be  drafted  into  sei)arate 
institutions. 

The  next  classes  of  children  for  whom  special  treatment  was  recognised 
as  necessary  were  the  defective  and  epileptic. 
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The  Feehlc-iiiinded. — There  is  a  proportion  of  children,  varying  from 
one  to  two  per  cent,  of  the  whole,  incapable  through  mental  defect  of 
]irofiting  by  the  instruction  given,  and  whoso  pi-esence  in  the  ordinary 
school  is  undesirable. 

The  Royal  Commission  on  the  Blind  and  Deaf  took  these  into  con- 
sideration. In  their  report  of  1890  they  recommended  that  "feeble-minded 
children  should  be  separated  from  ordinary  scholars  in  public  elementary 
schools  in  order  that  tliey  may  receive  special  instruction,  and  tliat  the 
attention  of  school  authorities  bi-  jiarticularly  directed  towards  this  object." 

No  legislation  followed,  however.  But  London  and  Leicester  share  the 
credit  of  having  established  special  classes  in  1892.  The  method  followed 
was  not  that  of  classes  attached  to  the  oi'dinaiy  schools,  but  the  separate 
school  system  already  in  operation  in  Germany.  The  Board  of  Education 
sanctioned  these  schools,  allowing  them  to  rank  as  infant  schools  for  grant. 
I'ntil  legislation  was  carried  out,  however,  tilings  were  unsatisfactory.  A 
Departmental  Committee  was  appointed,  wliich  reported  in  18;t8.  The 
following  year  the  I'ilementary  Ivlucation  (Defective  and  Epileptic 
Children)  Act  was  passed.  This  differed  from  the  Blind  and  Deaf  Act  in 
being  adoptive  instead  of  compulsory.  Already  there  were  2,01.">  children 
attending  special  schools  in  London,  at  the  present  time  (litOS),  there  aiv 
li,."»44  children,  either  attending  or  passed  for  attendance  at  schools  for  the 
feeble-minded,  totalling  rather  more  than  "D  per  cent,  of  the  whole. 

The  size  of  classes  is  limited  by  the  Board  of  liducatiou  to  20  children 
with  l.'i  feet  of  floor  spaci'.  The  regulations  also  require  a  minimum  of 
<■>  hours  a  week  devoted  to  manual  work  ;  in  ]>ractice  it  is  found  that  good 
results  are  only  obtained  when  considerably  more  time  is  given.  This  is 
not  due  to  the  powers  of  touch  and  muscular  sense  being  less  impaired 
than  the  other  senses  in  these  children,  for  this  is  not  the  case.  It  is 
beginning  to  be  recognised  that  this  is  the  rational  method  of  education 
fif  all  children  of  elementary  school  age,  and  should  be  extendeil  to  all. 
But  while  results  can  be  obtained  from  methods  falling  short  of  the  best 
with  ordinary  children,  the  rational  method  alone  can  lead  to  improvement 
in  the  feeble-minded. 

The  examination  for  admission  into  sjK'cial  schools  requires  care;  the 
medical  officer  conducting  it  must  be  ajiproved  by  the  Board  of  I'.ducation  ; 
the  examination  must  be  carried  out  at  a  time  and  place  notified  beforehand 
to  the  Hoard,  ami  the  |)arent  must  have  the  opportunity  of  being  present. 
Careful  notes  nuist  be  taken,  since  a  meilical  certificate  in  each  case  must 
be  signed  and  transmitted  to  the  Board,  and  the  certifying  officer  must 
be  prei)areil  to  support  his  opinion  in  coint.     The  decision  is  sometimes 
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\>y  111)  iiiuans  easy.  Impurtaiit  points  arc,  tlie  physical  stii^inata  nf 
cleifeiieratioii  and  tlcvclopiiieiitai  defects  (siicli  as  the  size  and  furm  of  the 
cranium,  the  palate  and  the  conformation  of  the  features)  ;  the  facial 
a|)pearance  dependent  upon  the  development  of  the  muscles  of  expression  ; 
the  character  of  resjionse,  interest  in  games,  and  especially  the  power  of 
attention ;  the  mental  content  taken  in  conjunction  with  social  environ- 
ment; and  the  development  of  elementary  ideas  of  number,  space,  or 
time.  In  many  cases  there  are  aberrations  of  si)eccli,  both  receptive  and 
expressive.     A  look-out  must  be  kept  for  congenital  word-blindness. 

Children  with  deticiency  of  aural  and  visual  acuity  nmst  be  excluded, 
as  well  as  those  with  other  physical  conditions,  such  as  adenoids,  producing 
the  condition  known  as  aprosexia,  and  chronic  malnutrition,  which  in  some 
cases  seems  in  its  effects  to  especially  single  out  the  nerve  centres. 

Medical  inspectors  are  tokl  in  the  schedule  issued  by  the  Board  of 
Education  to  make  a  special  note  of  such  cases,  and  to  make  them  the 
subject  of  a  special  report  to  the  authority.  The  Royal  Commission  on 
the  Feeble-Minded  will  soon  make  its  report.  It  is  probable  that  in  future 
l)ro vision  for  defective  children,  instead  of  being  permissive,  may  become 
obligatory.  One  change  hkely  to  be  made  is  the  treatment  of  the  lower 
third  of  the  defectives,  who  reijuire  custodial  care. 

Morally  Defectire  Children.  —  This  clasSj  although  not  numerous, 
makes  itself  felt  out  of  all  proportion  to  its  size.  It  is  most  dithcult  to 
tackle  educationally.  Although  many  are  defective,  some  show  con- 
siderable intelligence,  and  can  work  in  the  ordinary  standards  with  ease, 
while  remaining,  so  far  as  moral  control  is  concerned,  imbecile.  Their 
influence  in  school  is  very  bad,  and  yet  their  aggregation  in  residential 
institutions  presents  grave  difficulties.  A  home  for  morally  and  mentally 
defective  girls  was  organised  by  the  School  Board  for  London  four  years 
ago,  but  was  given  up  on  account  of  these  difficulties.  Recently,  at 
Sandwell  Hall,  near  Birmingham,  an  institution  for  mentally  and  morally 
defective  children  has  been  opened.  Legislation  concerning  these  children 
is  included  in  the  present  Children's  Bill. 

Speech  Defects  and  Stanmiering. — On  the  continent  stammering  is 
more  frequent  than  here.  Special  classes  for  these  children  have  long 
been  pretty  universal  in  Germany.  Very  much  can  be  done  in  a  short 
time  by  appropriate  training,  the  correction  of  abnormalities  of  the  respi- 
ratory apparatus,  teaching  of  good  breathing  habits  and  exercises  cal- 
culated to  give  the  child  confidence.  Recently  classes  have  been  instituted 
in  Manchester  and  other  northern  cities  with  excellent  results.  A  wider 
.  extension  of  classes  for  these  neglected  conditions  is  probable. 
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Epileptic^. — Tliese  are  reckoned  to  conipriso  1  in  2,000  of  all  children  ; 
S5  per  cent,  of  them  are  unfit  for  day  schools.  The  only  edncational  provi- 
sion snitahle  is  the  establishment  of  colonies.  Altliough  the  Act  of  1899 
sjave  powers  to  local  authorities,  it  imposed  conditions  which  rendered 
their  use  impossible.  No  establislnnent  could  consist  of  more  than  4 
homes  for  1.')  children  each.  In  1903  an  Amending  Act  was  passed 
giving  tlie  Board  power  to  alter  this.  But  owing  largely  to  the  subse- 
quent upheaval  in  local  educational  administration  nothing  adequate  has 
been  done.  At  present  the  education  of  no  class  in  the  community  is  so 
neglected. 

Physically  Defective  Children.  —  The  Act  of  1.S99  gave  education 
authorities  power  to  make  provision  for  physically  defective  children. 
The  term  physical  defect  has  been  interpreted  in  a  narrow  sense.  The 
Conunittee  had  in  review  only  those  children  who  were  out  of  school  for 
organic  disease  or  its  effects,  and  had  hitherto  been  collected  and  taught 
by  charitable  agencies.  They  did  not  take  into  consideration  those  already 
in  the  schools  who  are  unable  to  profit  properly  by  instruction  there.  The 
first  cripple  school  in  this  country  was  opened  in  London  in  February,  1899, 
to  continue  the  work  done  in  tlie  Passmore  I'^dwards  Settlement;  the 
School  Hoard  provided  only  purely  edncational  expenses,  the  Settlement 
])roviding  rooms,  transjjort,  etc. 

In  1900  the  School  Hoard  passed  a  resuhitioii  in  favour  of  the  establish- 
ment of  separate  schools  for  the  piiysically  defective  of  normal  intelligence, 
and  there  are  now  in  London  Iwenty-tlu'ee  invalid  schools,  with  a  roll  of 
l.SOO  ciiildren.  i'"ach  school  is  served  i)y  one  or  more  ambulances  in  which 
liie  childn-n  are  brougiit  to  anil  from  scliool,  and  a  nurse  attends  1o  their 
conveyance  and  cai'e  in  school,  (Children  witli  discii;irging  sinuses  shoulil 
be  rigorously  excluded.  In  these  schools  the  Hoard  of  Education  requires 
18  square  feet  per  child.  Mr.  Elmslie  made  an  analysis  of  1000  of  these 
children  last  year ;  their  defects  comprised  tuberculous  bone  and  joint 
lesions,  50  per  cent. ;  deformities  arising  from  rickets,  septic  conditions  or 
congenital  defect,  14  per  cent. ;  infantile  i)aralysis,  11"5  per  cent. ;  spastic 
])aralysis,  6"4  per  cent.;  heart  disease,  12'4  per  cent.;  various  diseases 
(chorea,  etc.),  5'4  per  cent. ;  delicate  children  without  present  disease, 
5  per  cent.  Cla.sses  for  crippled  children  are  a  most  valuable  part  of  the 
educational  system:  without  the  special  arrangements  made,  no  education 
would  be  jtossihle  for  them,  and  they  would  become  dependent  upon  the 
community  for  their  sui)port  in  after-life. 

The  small  class  of  children  both  physically  and  mentally  defective 
ivipiires  treatment  in  homes  ;  at  present  nothing  is  done. 
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Tke  Xeed  of  Aicriliar)/  Ckisse-i. — Although  t.lic  advisaljility  of  separating 
feeble-minded  children  is  aceepted,  it  is  not  yet  recognised  that  there  is  a 
large  number  of  children  (at  least  ID  per  cent.)  who  arc  not  mentally 
defective,  yet  make  little  progress  in  ordinary  schools,  and  to  whose  needs 
ordinary  educational  methods  are  not  adapted,  where,  in<leed,  they  are  not 
Iiannful.  These  comprise  children  with  serious  visual  defect,  those 
partially  deaf,  clebilitated  and  nervons  children  (and  especially  children 
whose  memory  is  of  the  motor  type)  who  make  im  progress  with  ordinary 
methods,  although  quite  Intelligent. 

Nothing  is  done  for  these  children  except  to  form  for  them  n 
Standard  0,  which,  attached  to  another  class,  gets  the  fitful  attention  of  a 
teacher  wiio  struggles  in  the  vain  attempt  to  teach  them  according  to 
routine  methods.  These  children  would  repay  to  a  greater  extent  than 
mentally  defectives  for  special  provision. 

Some  find  their  way  to  special  classes  and  there  make  gcmd  progress. 
The  partially  deaf  children  in  the  defective  sclmols  progress  more  f|uickly 
than  do  the  defectives  as  a  whole,  indicating  that  their  defect  is  in  the 
majority  of  cases  due  to  deafness  and  not  to  naturally  deficient  mental 
powers.  In  time  we  shall  probably  see  intermediate  classes  established  in 
which  manual  instruction  will  be  the  basis  of  training.  At  present,  in 
schools  where  manual  training  (woodwork,  cookery  and  laundry  work)  is 
provided,  only  children  who  reach  the  Fiftli  Standard  attend.  As  these 
children  never  reach  this  standard  they  are  therefore  del)arred  altogether 
from  the  only  mode  of  training  to  which  tiiey  are  likely  to  respond. 

The  best  classification  on  these  lines  which  lias  In'therfo  been  carried 
out  is  tliiit  foilowiil  ill  .M:\nnliiMin  and  llln-lrati-d  in  tlie  ;iccMiii|ianyiiig 
diagram. 

This  sj'stem  seems  as  near  perfection  as  possible ;  the  diagnosis  of 
mental  defect  Is  rendered  easier;  the  borderland  cases,  which  ai-e  so 
difficult  or  impossible  to  define  and  give  the  medical  examiner  much 
trouble  in  this  country,  are  passed  without  hesitation  Into  the  auxiliary 
class.  At  the  end  of  a  year  no  doubt  can  be  entertained.  That  it  is 
nuich  more  scientific  than  ours  is  shown  by  the  fact  that,  while  constant 
Interchange  goes  on  between  the  ordinary  and  auxiliary  classes,  there  is 
no  passing  back  again  from  the  defective  classes  as  in  England.  Some 
of  these  children  with  aural  or  visual  defect  are  really  physically  defective, 
but  hitherto  there  has  been  no  attempt  to  broaden  the  definition  to 
include  them.  Last  year,  however,  the  definition  was  exteniled  by  tht' 
recognition  by  the  Board  of  Education  of  an  open-air  school  in  London 
for  debilitated  children  as  a  physically  defective  school. 
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The  Manidieim  Special  Class  S;/sfeiii. — (TIk'  Aiimuil  KL|Hirt  ul  the 
Medical  Officer  of  tlie  School  Board  for  Loiidon,  UiU4.) 

A.  The  Ordinary  Standards. 

a.  The  Fordcrklassen  System  (called  Intermediate  (^/lasses  in  Ein;l;iiiil). 

C.   The  Special  Classes  for  Mental  Defectives. 

I.    Imbecile  Institutions. 

P.    Preparatory  Classes  for  Secondary,  llii:lier,  and  Teidniical  Schools. 
The  arnnvs  rej)resent  the  course  of  the  children  ;  the  continuous  lines 
regular  promotions  :  the  dotted  lines  those  sent  down  for  simjjler  educa- 
tion ;  the  interru|ited  lines  those  promoted  (lurinfi;  the  school  year. 

Cohunn  A  shows  the  standards  of  an  elementary  school ;  a  chili!  iniable 
at  the  eml  of  the  year  to  pass  up  with  his  fellows  passes  into  an  auxiliary 
class,  with  niodified  curricidum  whose  numbers  are  limitetl  to  thirty-five. 
Here  he  obtains  more  individual  attention.  Out  of  this  he  passes  back 
into  the  ordinary  school  or  on  to  the  ne.xt  auxiliary  class  or  descends  to 
column  C,  which  represents  the  s|)ccial  school  for  defectives. 
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Open-Air  School. — This  schodl  was  formed  after  tlie  Charlottenburg 
l)attern.  It  was  arranged  in  an  open  space  in  the  woods.  The 
buildings  consisted  merely  of  wooden  shelters  from  the  rain,  and  latrines. 
The  children  spent  all  day  at  the  school,  were  fed  and  kept  entirely  in  the 
open  air,  during  the  summer  and  autumn  months.  They  included  those 
suffering  from  debility,  anaemia,  adenoids,  enlarged  glands,  and  so  on, 
of  whom  tliere  are  such  a  number  in  the  schools.  The  results  were  sur- 
prisingly good.  The  average  increase  in  body  weight  was  about  I'o  jicr 
cent,  in  six  weeks,  and  some  put  on  so  mucli  as  15  to  16  per  cent. 
The  hiemoglobin  percentage  increased,  and  the  children  improved  in 
spirits  and  in  intellect.  Thi-ee  such  schools  have  been  opened  in  London 
this  June. 

Chronic  Parasitic  Disewseif. — There  remains  but  to  mention  the  children 
who  spend  long  periods,  often  the  whole  of  their  elementary  school  life, 
witliout  any  education  on  account  of  these  conditions.  Until  the  Admini- 
strative Provisions  Act  of  last  year  the  Guardians  of  the  l^oor  alone  had 
power  to  provide  schools  for  such  conditions  as  ophthalmia  or  ringworm. 

In  London  ringworm  accounts  for  a  large  amoiuit  of  non-attendance. 
A  start  in  the  way  of  day  schools  was  made  in  June,  1906,  by  the  o)Kniing 
of  a  school  for  favus  in  Whitechapel,  attended  by  about  100  children. 
Treatment  is  now  pei'uiissible,  and  an  X-ray  apjiaratus  has  been  installed. 
The  introduction  of  this  treatment  has  altered  the  outlook  so  far  as 
ringworm  is  concerned.  It  would  probably  be  far  less  costly  for  education 
authorities  to  undertake  this  treatment  (as  is  done  in  Croydon),  fitting  the 
children  in  a  short  space  of  time  for  attendance  at  an  ordinary  school,  tiian 
to  maintain  special  schools  for  ringworm. 

In  conclusion  it  should  be  pointed  out  that  the  country  and  the 
city  in  whicli  \\c  arc  meeting  have  been  in  no  wise  behindhand  in  attention 
to  these  matters.  Wales  has  been  said  fo  fall  far  short  of  what  is 
rei]uired  in  sanitary  matters,  but  no  one  has  accused  the  Principality  of 
being  backward  in  enthusiasm  for  education.  And  behold  I  we  are  now 
assured  that  what  she  has  chosen  is  the  better  part  of  public  health. 


\_Fur  Discntision  on  this  I'lijier  nee  pa<je  TSo.j 
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iT  tlu'  bfojinniiii!;  of  lliis  year  the  iiu'ilical  inspection  of  school  children 
jLA.  became  one  of  the  compulsory  duties  of  all  local  Education 
Authorities.  Hitherto,  whilst  a  larce  number  of  Education  Authorities 
had  provided  for  medical  inspection  of  schools,  the  sanitary  condition  of 
the  building,  etc.,  tlie  regular  systematic  examination  of  each  scholar  iiad 
not  been  arranged  to  any  great  extent. 

In  this,  we  were  far  behind  most  otiier  ci\ili/.ed  countries,  lu 
Brussels  a  .system  of  medical  inspection  was  institutcnl  about  twenty-five 
years  ago,  and  in  one  of  the  special  reports  on  educational  subjects,  a  full 
account  is  given  of  the  procedure,  tlio  children  oven  being  given  an  iron 
tonic  mixture  from  a  large  bottle. 

In  .Ia])au  they  have  organi.seil  tlie  niedical  examination  very 
thoroughly,  whilst  in  (ierm:inv  a  recent  iiaiii]ihlet  |inl)lished  I)y  our  Board 
of  Education  states  that  tliey  "  have  systematised  tbc  medical  inspection 
of  the  primary  schools  beyond  any  otii.er  country." 

In  Hungary  tin-  .school  medii-al  inspection  has  been  taken  very 
seriously,  and  no  medical  man  is  allowed  to  conmience  duties  until  he  has 
attended  a  three-an(i-a-half  months'  course  of  special  instruction  in  school 
medical  inspection.  Many  of  the  larger  cities  of  America  iiave  also  or- 
ganised tlie  medical  inspection  of  schools  on  a  very  complete  scale. 

Whilst,  therefoi-e,  we  have  the  benefit  and  expeiience  of  the  work  in 
other  countries,  those  medical  men  who  have  now  taken  on  tliose  duties  in 
consequence  of  tiie  Kdncation  Act,  1907,  have  to  work  out  uuuiy  i)roblems 
and  details  with  but  little  past  experience  to  guide  them.  Perhaps  I 
ought  to  except  tlie  splendid  record  of  work  done  for  the  Jjondon  County 
Council  by  the  Medical  ( )fficcrs  of  Education  as  sliown  in  the  five  annual 
reports  by  Dr.  Kerr. 

One  of  the  main  proKK'ms   lia^  been   how  iiincli  can  or  ought   we  to 
expect  the  teachers  to  helji  in  the  work.      During  tlu'  discussions  jirior  to 
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the  passing  of  tlie  Act  tliciv  were  some  wlio  strongly  opposed  ;iny  Act 
making  the  medical  inspection  of  school  children  compulsory,  until  ;i  new 
generation  of  teachers  had  come  into  the  schools  who  had  heen  thorouglily 
trained  in  hygiene.  Doubtless  such  a  training  is  higldy  imjiortMnt,  and  one 
is  gratified  at  hearing  that  the  Board  of  Education  intend  making  hygiene 
one  of  the  snhjects  for  training  college  instruction  :  Iml  it  nuist  he 
remembered  that  now,  for  many  years  past,  teachers  have  iiad  some 
knowledge  of  hygiene.  Kecognising  its  importance  they  attended  South 
Kensington  Science  Courses  in  Physiology  and  Hygiene,  and,  indeed, 
especiallj'  among  the  girls,  by  means  of  Readers  and  in  Domestic  I'jConomy 
teaching,  some  amount  of  liygiene  has  lieen  taught  in  the  scliools.  I 
think  all  this  proves  that  the  teachers  ai-e  as  a  rule  competent  to  give 
valuable  assistance  in  the  matter  of  school  inspection.  They  are  fully 
aware  of  the  immense  importance  of  the  physical  condition  of  the  child 
and  its  bearing  on  its  progress  in  school,  and  the  teaching  profession  bus 
everywhere  welcomed  medi<^al  inspection,  as  tending  to  aid  materially 
in  their  v,'ork.  In  Germany  "many  teachers  from  the  first  heartily 
greeted  the  school  doctor  as  a  co-worker,  whose  functions  well  supple- 
mented and  supported  tiieir  own,  and  suspecting  no  necessity  for  jealousy 
and  friction  found  none.  Others  regarded  the  school  doctor  not  as  a 
colleague,  but  as  a  rival,  and  viewed  his  coming  with  <listrust." 

^Vith  regard  to  this,  the  same  jiamphlet,  "  School  Doctors  in  Germany," 
from  which  T  have  just  quoted,  states  that  Dr.  Schubert,  a  well-known 
authority  on  tjiis  subject,  is  of  opinion  that  the  strongest  opposition  comes 
from  those  teachers  who  have  no  stdiool  doctor  in  the  locality,  and  are 
only  expressing  the  fear  of  the  unknown. 

Dr.  Leslie  Mackenzie,  Medical  Mendjer  of  (he  Local  Go\ernuient 
Board  of  Scotland,  said  In  a  paper  read  before  the  last  International 
Congress  of  School  Hygiene,  "  that  he  found  that  the  teachers  have  taken 
to  medical  inspection  with  enthusiasm.  They  were  in  Scotland  the  chief 
promoters  of  the  movement.  They  have  in  many  places  welcomed 
expositions  of  what  the  proposeil  inspection  implies.  In  one  or  two  places 
where  a  medical  ofHcer  of  schools  has  been  appointed,  they  have  offered 
him  the  most  cordial  assistance.  Recently  the  school  teachers  of  Glasgow 
collected  a  vast  number  of  observations  on  the  height,  weight,  and 
physical  conditions  of  the  children.  In  Edinburgh,  the  medical  officer  of 
schools  has,  with  the  cordial  co-operation  of  the  teachers,  carried  through 
a  preliminary  encpiiry  into  the  acntcness  of  vision  of  the  school  children.* 
"Everywhere  the  report  is  that  the  teachers  find  the  work  full  of 
interest."     The  teacher  is    able    to    provide    essential  details    as    to    age, 
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occupation  of  parents,  size  of  house,  regularity  of  attendance,  hours  of  rest 
and  work.  He  can  also  record  height  and  weight.  It  is  easy  to  see  that 
the  teacher  is  at  every  stage  of  the  child's  school  life  an  indispeusahle 
and  reliable  coadjutor  in  medical  inspection.  Above  all,  he  is  in  constant 
touch  with  the  parent. 

We  may  therefore  be  well  assured  that  the  teachers  as  a  whole  will 
gladly  welcome  and  co-operate  with  the  medical  officer.  But  if  we  can 
count  on  tlieir  ready  and  willing  help,  one  must  consider  how  much 
ailditional  work  it  is  fair  to  place  upon  the  teacher.  Only  those  who  have 
spent  nuich  time  in  the  schools,  can  realise  the  multitudinous  duties  which 
devolve  upon  the  head  teacher.  Besides  the  usual  school  work,  ami  examin- 
ation of  classes,  there  are  numerous  interviews  with  parents,  attendance 
officers,  etc.  We  must  therefore  be  ])articularly  careful  not  to  give  tiiem  too 
nnich  to  do,  though  a  good  deal  of  their  help  is  indispensable.  Though  I 
have  only  recently  commenced  my  duties  as  a  school  medical  officer,  I  can 
at  least  claim  a  thorough  knowledge  of  the  schools,  teachers,  and  scholar>, 
li;i\  ing  for  many  long  years  been  intimately  associated  witii  the  growth  of 
llie  educational  system  of  Barry,  as  a  member  and  also  as  Chairman 
of  the  School  Board.  It  may  therefore  be  of  interest  to  give  my 
c\)ierience  as  to  the  help  the  teachers  have  given  me  in  my  work. 

First  of  all  it  is  only  right  to  state  that,  compared  with  many  places, 
the  teachei's  are  working  under  favourable  conditions.  According  to  a 
Board  of  Education  return  the  classes  are  smaller  in  Barry  than  in  almost 
any  other  district,  there  being  26"l>  certificated  teachers  to  every  1,U<>" 
children,  which,  with  the  exception  of  Ilornsey,  is  not  exceeded  by  any 
other  place  in  England  and  Wales. 

It  Would  not,  therefore,  be  fair  to  expect  so  much  from  the  teachers  ot 
other  districts,  where  possibly  they  may  have  very  large  classes  and  over- 
crowded builiiings.  In  starting  the  system  of  medical  inspection  I  first  of 
all  met  the  head  teachers  in  conference,  and  explained  to  them  the  re- 
•luirements  of  the  Board  of  Education.  These  were  of  a  minimum  iimount. 
and  the  schedule  of  the  Board  has  Ijeen  adopted  in  its  entirety  with  one 
or  two  modifications. 

I  exi)laine(l  that  as  the  examination  of  each  chilil  would  practically  be 
trieiuiial  (at  entrance,  at  the  ages  of  seven  and  ten  years  and  at  leaving), 
such  details  as  height  and  weight  would  be  of  scarcely  any  value  if  taken 
only  once  in  three  years.  In  Germany,  the  height  and  weight  are  taken 
every  six  months,  and  an  annual  weighing  ami  measuring  of  each  child 
was  necessary  if  any  useful  int'ormatioii  was  to  be  derived  as  to  physical 
develo|)ment.      But  such  animal  data  rould  not    itc   obtained  iiy  the  school 
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medical  officer  unless  each  teacher  took  them  for  his  own  class.  The 
opinion  of  the  head  teachers  was  in  favour  of  doing  this  work  annually,  so 
that  even  in  the  first  year  I  hope  to  have  every  child  in  the  Barry  Schools 
both  weighed  and  measured.  Some  of  the  teachers  had  already  heen 
taking  the  height  of  the  boys  in  connection  with  the  annual  athletic 
sports,  which  I  am  glad  to  say  have  been  very  successfully  and  enthusias- 
tically worked  by  the  teachers.  At  my  first  visit  to  one  of  the  boys' 
schools  I  found  that  the  older  boys,  while  at  the  educational  handwork 
centre,  had  made  a  most  elaborate  measuring  standard,  all  complete  witli 
platform  and  scale  in  inciics  and  centimetres  properly  marked.  This 
in(le('([  was  co-operation. 

The  procedure  adopted  is  as  follows  : — Two  cards  are  given  for  cacli 
child  in  a  class,  the  duplicate  one  being  for  the  'central  office.  On  this 
the  class  teacher,  or,  in  the  case  of  older  children,  the  child  him.self, 
writes :  —Name  and  address ;  name  of  school ;  date  of  birth ;  and 
also  height  and  weight  in  centimetres  and  kilograms.  Once  a  year  also 
the  class  teacher  will  enter  on  this  card  the  possible  and  actual 
attendances  of  the  child.  This  will  be  a  comparati\ely  easy  matter,  as 
these  attendances  have  already  to  be  looked  up  on  the  register  for  the 
attendance  prizes  which  are  awarded  annually.  Indeed,  these  cards  will 
in  the  future  do  away  with  the  necessity  of  hunting  up  a  lot  of  old 
i-egisters  in  the  case  of  children  who  have  made  an  unbroken  attendance 
for  seven  years,  and  so  obtained  a  special  prize,  and  these  are  by  no  means 
uncommon.  1  regard  the  actual  attendance  of  the  child  as  being  a  \erv 
important  record.  Speaking  broadly,  there  are  only  two  main  factors  in 
bad  attendance,  bad  home  conditions,  careless  parents,  etc. ;  so  that 
tiie  actual  attendances  will  in  after  years  be  of  great  use  to  the  school 
medical  officer  in  estimating  the  physical  status  of  the  child.  At  Barrv, 
before  the  actual  examination  is  held  a  circular  is  sent  out  to  all 
the  parents  explaining  the  new  Act  as  regards  medical  insjiection,  and 
inviting  them  to  return  a  card  with  a  schedule  of  diseases,  filling  in  which 
tiie  child  has  had,  and  whether  before  or  after  admission  to  school.  These 
cards,  on  tiieir  return,  are  stored  for  the  medical  officer  to  copy  on  to  the 
proper  column  on  the  medical  inspection  card.  I  am  glad  to  say  that  the 
teachei's  have  succeeded  in  nearly  every  case  in  having  the  card  back  from 
the  parents.  One  headmaster  told  me  on  my  visit  of  inspection  to  his 
school  tliat  every  card  had  been  returned.  The  information  gained  will 
be  valuable.  Already  from  a  glance  at  those  cards  1  am  surprised  at  the 
number  of  children  who  are  reported  to  have  had  measles  and  whooping 
cough  before  their  entrance  into  school.     However,  I  have  not  had  time 
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to  iil)tain  auv  actiuil  statistics  on  this  point,  but  I  can  sec  tliat  >wv\\ 
infonnatiou  will  be  of  im|nirtaiice  in  regard  to  flic  i|ii('.stii)n  as  to  whether 
children  should  enter  school  before  five  or  not. 

Of  course,  the  medical  inspection  finds  e\ery  child,  warned  before- 
hand, ready  for  the  doctor  with  "shining  morning  face,"  so  that,  in 
recording  the  state  of  the  body  as  regards  cleanliness,  clothing,  etc.,  it  is 
the  teacher  who  can  give  a  really  accurate  estimate.  It  is  the  same  with 
regard  to  tlie  mental  condition  of  the  child.  Whilst  the  personal  obser- 
vation of  the  school  doctor  soon  becomes  a  fairly  accurate  one,  it  is  always 
well  to  know  the  teacher's  opinion,  as  he  has  had  long  and  continuous 
chances  of  estimating ;  and,  besides,  is  trained  for  that  work. 

At  Barrv  each  school  lias  a  vision-testing  register,  which  hitiierto  has 
been  filled  up  by  the  teachers.  After  this  year  the  school  medical  officer 
will  be  able  to  do  the  vision-testing  himself ;  but  at  present,  whilst  he 
tests  the  vision  of  all  children  medically  examined  this  year  (except,  of 
course,  the  young  infants),  it  would  be  impossible  to  test  every  child.  I 
find,  however,  that  the  teachers  who  liave  been  doing  this  for  some  yeai-s 
rather  like  the  work,  and  in  cases  of  defect  draw  my  attention  to  the 
error.s.  Where  any  eye  defects  are  discovered  a  coloured  card  is  sent  to 
tlu'  parent  with  advice  as  to  the  proper  procedure. 

There  are  also  similar  cards  of  various  colours  for  all  the  more  usual 
defects,  such  as  adenoids,  bad  teeth,  deafness,  etc. 

At  first  sight  all  this  seems  a  lot  of  work  to  the  teaciicr,  but  after  the 
first  year  the  work  will  be  very  slight,  as  each  child  will  be  examined  only 
about  once  in  three  years.  The  trouble  is  well  wi>rtli  taking  if  the  teacher 
can  manage  it.  .Inst  as  in  the  scheme  of  school  wi>rk  the  subjects  are 
now  all  correlated,  we  shall  find  the  inter-dependence  of  the  school  doctor 
with  the  school  teacher;  and  one  speedy  result  of  medical  inspection 
ought  to  be  the  throwing  more  light  on  the  dark  places  in  our  educational 
system.  The  huge  classes  we  find  in  some  schools  are  perfectly  absurd. 
With  them  there  can  be  no  individual  attention,  and,  what  is  so  important 
for  the  teacher,  there  can  be  but  little  knowledge  of  each  child's  natuiv, 
and  allowances  for  each  little  individual's  idiosyncracies. 

Then  again  the  overcrowding  in  our  primary  schools  is  verv  gri'at. 
The  space  of  ten  square  feet  per  child  prescribed  by  the  building  rules  of 
the  Moanl  of  Education  is  itself  far  too  small,  but  even  this  is  sometimes 
reducetl  in  practice  I  have  seen  new  and  beautiful  buildings  with  class- 
rooms empty  and  an  adjoining  one  fearfully  overcrowded  with  children — all 
owing  to  the  fact  tiiat  one  lca<'licr  could  not  In-  in  the  two  class-rooms  at 
the  same  time. 
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Let  us  hope  that  the  advent  of  tlie  school  medical  officer  will  at  least  tend 
to  make  the  Imrden  of  the  teacher's  life  lighter.  I  have  briefly  sketched  in 
this  short  paper  what  could  be  considered  the  amount  of  iielp  which  ouo-ht 
to  be  expected,  and  as  all  are  working  for  a  common  object  I  do  not  think 
that  school  medical  officers,  provided  they  have  tact  and  due  consideration 
for  the  teachers,  will  ever  find  lacking  that  hearty  zeal  and  co-operation 
on  the  part  of  the  teacher  which  alone  can  make  this  work  of  lastin"' 
benefit  to  the  children. 


[77//s   />/.s(/(.v.sto/(  ri/iplies  nho  to  the  Pupev  bi/  Di;.  C.  J.  Thomas, 
/I'l'je  76V.] 

De.  H.  MEREurrn  Eicuaeds  (Croydon)  emphasized  the  readiness  with  which 
teachers  would  co-operate  in  the  work  of  the  medical  officer,  and  the  importance 
of  reducing  clerical  work  to  the  smallest  jiossible  dimensions.  The  school  nurse, 
too,  could  lighten  the  work. 

In  Dr.  Thomas's  paper  he  was  most  interested  in  the  proposed  auxiliary  classes 
which  met  a  very  real  want  in  our  educiitional  system.  In  liis  own  district  thej'^ 
liad  initiated  such  a  class  in  connection  \^  ith  a  small  group  of  schools.  To  this 
class,  which  would  he  limited  to  twelve,  children,  boys  and  girls,  would  be  ad- 
mitted after  examination  by  the  inspector  and  medical  officer.  It  was  intended 
to  reserve  the  class  for  children  who  would  eventually  be  transferred  to  the 
ordinary  school,  or  at  any  rate  be  educated  by  the  special  methods  of  the  class 
into  normal  citizens.  The  mentally  detective  child  was  bfst  provided  for  in  resi- 
dential schools  and  subsequent  colonie-. 

Miss  C.  CocHHASE  (St.  Neots)  said  that  dull  but  nut  mentally  deficient 
children  should  be  allowed  to  leave  school  at  the  same  age  as  others  in  the 
school.  Prolonged  attendance  did  not  render  them  more  fit  to  follow  their 
vocation  in  after  life,  especially  if  this  was  agricultural. 

Elder  girls  and  infants  should  be  examined  by  medical  women. 

Attendance  of  children  who  were  between  live  and  six  years  should  be 
optional. 

Miss  MoiiEis  ( West  Eidiug  CO  urged  the  willingness  of  many  teachers  to 
co-operate  in  anything  which  was  for  the  welfare  of  the  child.  Home  conditions 
were  not  ideal  in  man}'  cases,  and  the  prospect  of  having  pressure  brought  to  beai- 
on  parents  to  have  the  health  of  children  attended  to  would  generally  he  welcomed. 

In  districts  where  the  system  of  half-timers  still  obtained,  it  was  often  found 
to  make  too  great  demands  on  the  children,  and  especially  where  conditions  of 
ventilation,  etc.,  were  defective,  it  becomes  a  matter  of  question  whether  bene- 
ficial, either  physicallv  or  mentally. 


7.S4  Ilelp  of  Teachers  in  Medical  Iiisperfion  of  Sr/iuol  Childycu. 

Mr.  T.  W.  Bkret  (Ehondda)  advocated  the  t'ormatiou  of  auxiliar)'  classes,  but 
the  whole  question  was  one  of  finance,  as  was  also  the  question  of  Increased  floor 
space.  He  deprecated  on  social,  mental,  physical  and  economic  grounds  the 
half-time  system  of  schooling.  With  regard  to  mentally  defective  and  slow 
children,  educational  handicraft  was  the  remedy  if  followed  by  the  formation  of 
mentally  defective  colonies  and  agricultural  training.  Teachers  were  keenly  in 
sympathy  with  the  medical  inspection  of  schools,  but  they  strongly  opposed  the 
idea  of  this  constantly  increasing  clerical  work.  Teacliers  were  trained  to  teadi, 
and  to  utilise  tlieni  in  side  issues  was  economically  and  educationally  unsound. 

Dii.  Wii.i.i  VMS  (Flintshire  C.C.)  questioned  how  far  it  was  advisable  for 
teachers  to  do  the  clerical  work  in  connection  with  the  medical  inspectioi\  of 
children.  Their  duty  was  to  teach,  and  tliis  was  necessary,  and  tlieir  time  for 
teaching  ought  not  to, he  curtailed.  Again,  what  was  the  best  method  specially 
for  tlie  rural  district  as  to  medical  inspection,  whether  tlie  local  medical  mi^ii 
would  not  be  able  to  do  the  work  best,  as  thev  knew  the  home  life  of  the 
parents  and  children,  and  could  see  as  to  the  carrying  out  of  treatment. 

Dii.  .1.  F.  McF.VDYBN  (Govan)  said  the  teachers  gave  iiim  very  iiearty 
co-operation  in  the  discliarge  of  his  work  as  medical  inspector. 

Interviews  with  parents  were  requested  in  the  cases  where  (lef('ct.<(  \\t>re 
discovered.     The  response  was  very  satisfactory. 

Mentally  and  physically  defective  children  were  taught  in  separate  schools. 
They  were  taught  according  to  their  capacity.  Their  lives  were  made  as  bright 
and  comfortable  as  possible.  They  were  taken  to  and  fnmi  their  homes  to  tiio 
school  in  very  comfortable  vans. 

Mr.  \.  W.  Swash  (Cardiff)  said  that  he  should  be  exceedingly  sorry  if 
there  was  any  general  impression  among  the  audience  that  teachers  were 
opposed  to  medical  inspection  of  school  children.  On  the  contrary,  the 
matter  had  been  discussed  very  carefully  in  Cardiff,  and  the  whole  desin- 
amongst  the  profession  was  to  assist  in  so  useful  and  praisewortiiy  an  object. 
But  the  teacher  was  fundauientally  in  existence  to  impart  know  ledge,  anil  he 
could  only  spare  a  certain  amount  of  time  without  interfering  with  the  actual 
teaching  work.  So  far  as  opportunity  allowed  they  would  se.''ond  tin'  efforts 
of  the  medical  officer  to  the  very  utmost  nf  their  ability.  No  subject  was  ~o 
important  as  ventilation,  yet  he  felt  the  Jioaril  of  Kducation  did  not  insist  on  a 
sufficient  amount  of  fresh  air  being  su|)plied  even  in  the  newer  scliools.  Teachers 
pressed  for  more  ventilators,  the  Hoard  of  Kducation  inspector  was  svmpath<'tic, 
hut  Education  Committees  :ind  Managers  evaded  their  responsibilities. 

i)n.  .1.  M.  KvVK.  .Mis3.\.  KwKMiii.i,,  Di!.  C.  .1.  Thomas,  and  Dit.  Lloyd 
Edwards  also  took  part  in  the  discussion. 
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By      PROF.      TVILTjIA:sr      PHILLIPS,      M.A., 

Universittj   College,   Cardiff. 


Experimental  Ixquiiiies  into  the  Question. 

THE  effect  f)f  mental  work  on  the  various  parts  of  the  body,  especially 
the  muscles,  and  that  of  bodily  labour  on  mental  functions,  have 
in  a  general  way  been  long  known,  and  various  methods  of  measui'ing 
these  effects  have  been  proposed.  Within  the  last  twenty  years  similar 
tests  have  been  applied  to  school  children.  Two  of  the  best  known  involve 
the  use  of  various  forms  of  Mosso's  ergograph  or  fatigue-recorder,  and 
Griesbach's  a^sthesiomcter.  Dr.  Ferdinand  Kemsies  was  the  first  to 
apply  the  former  instrument  in  investigations  on  fatigue  in  children,  in 
some  of  the  Berlin  scliools.  Professor  Griesliach  used  the  latter  to  test 
tlie  sensitiveness  of  rhildren's  skin,  in  the  scliools  of  IMidhansen,  Alsace. 
Since  then  similar  incpiiries  have  lieen  carried  on  in  various  parts  of 
the  world,  by  many  other  investigators.  It  has  also  been  attempted  to 
test  the  change  in  attention  by  observing  the  rate  of  the  deterioration  in 
mental  work  done  at  different  times  of  the  day  anrl  on  different  days 
of  the  week.  These  tests  generally  consist  of  homogeneous  tasks,  such  as 
adding  or  multiplying,  writing  passages  from  dictation  or  by  means  of 
transcription,  etc.  A  Russian  teacher,  Sikorski,  is  lielieved  to  have  first 
made  inquiries  of  this  kind.  Those  made  in  1897  in  a  Wiirzbnrg  school, 
by  Dr.  Johann  Friedrich,  seem  to  me  among  the  most  valuable  of  tin's 
class.     Keaction-time  experiments  are  more  limited  in  their  scope. 

The  fiEXKKAi.LY  DiSAPPoiNTixc  Character  of  the  Kesi  lts. 
The  value  to  the  practical  teacher  of  these  niunerous  incpn'ries  is  small. 
The  reasons  for  this  are  fairly  clear: — 

1.  The  results  obtained  by  the  same  investigator  from  the  same  tyjie 
of  experiment  are  often  difficult  to  reconcile. 

i.  The    difficulty   of   interjireting    some    of   tlie   results   is   practically 
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insuperable.  A  good  illustration  of  this  is  supplied  by  Griesbaeh's  a^sthe- 
siometric  tests.  It  may  be  explained  for  the  benefit  of  lay  readers  that 
when  points  of  a  pair  of  dividers  (say)  are  plaeed  lightly  on  the  skin  they 
are  not  recognised  as  two  unless  they  are  a  certain  distance  apart,  and  this 
differs  for  different  parts  of  the  body.  The  normal  (critical)  distance  for 
the  tip  of  the  tongue  is  1  millimetre  (about  ^V,  i"-)>  foi"  the  palm  of  the  hand 
11  millimetres,  and  for  the  breastbone  44  millimetres  (about  1|  in.).  After 
tlie  ])erformance  of  any  mental  work,  however,  the  points  must  be  removed 
further  apart  if  they  are  to  be  separately  recognised.  Professor  Griesbacli 
applied  this  test  to  many  school-boys  at  different  hours  of  the  day. 
Appended  are  the  results  of  tlie  ol)servations  made  on  a  boy,  11  years  of 
age. 

Tlie  (JixfanrpR  at  ic/iirh  tlir  two  points  of  tlie  (I'Mliexioiin'ler  iceri'  xepartiteli/ 
ri'>:o(nii'<e(t. 


7  a.m. 

11  a.m. 

2  p.m. 

4  p.m. 

A.  Forehead 

B.  Cheekbone 

('.  Tip  of  Ist  Finger 

'.i-5  mm. 

4  mm. 

I'.")  mm. 

9-5  mm. 

l.S  mm. 

'2  mm. 

^  lionrs' 
interval. 

4-.")  mm. 

(i  mm. 

!■•')  mm. 

1 1  mm. 
14  mm. 
2  mm. 

Taken  separately,  these  results  are  cniious.  A  seems  to  indicate  tliat 
the  boy  was  25  times  as  tired  at  11  a.m.  as  at  7;  B  suggests  that  tlie 
tiredness  is  8^  times  as  great  as  at  7 ;  while  C  only  shews  that  it  is  ]  |\ 
times  as  great.  Which  are  we  to  accept?  Are  we  to  accept  one?  At 
2  p.m.  the  same  boy  seems  (a)  I'j  times,  (b)  H  times,  and  (c)  e(inally 
tired  as  at  7  a.m.  !     Other  results  are  just  as  liard  to  interpret. 

8.  Tlie  results  obtained  by  applying  different  tests  to  tlie  same 
individual  are  extremely  contradictory.  The  investigations  conducted  by 
Ellis  &  Shipc,  and  reported  in  the  Amerieau  Jonrnol  of  J'siicliolomi  for 
l',M»;'i  were  specially  directed  to  tliis  jioint. 

((()  Tlie  results  got  from  certain  reaction-time  ex|)eiMinents 
were  compared  with  the  ergogra[)hic  records  ma<le  citiier  imineiliatelv 
liefore  or  after  :  they  were  very  contradiftory. 

{!))  A  coiiiparisou  wjis  math'  between  tlie  results  got  from  a  set 
of  four  methods,  (1)  reaction-time  tests;  (2)  the  accuracy  shewn 
ill  adding  coluinns  of  figures;  (3)  the  accuracy  shown  in  writing 
down  the  cubes  of  numbers;  and  (4)  the  nmnl)erof  non.seuse-syjiables 
committed  to  memory.  A  fixed  time  was  given  for  2,  ."5,  iind  4. 
Here  again  contradiction  jnwailed. 

((•)  These  four  ti'sts,  slightly  altered,  were  reneate(l  a  year  later 
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on  other  subjects,  but  they  were  equally  disappointing.     In  the  case 
of  no  one  individual  did  all  the  tests  agree. 

{d)  A  similar  set  of  experiments  was  tried  on  school  children  of 
average  ability,  between  11  and  15  years  of  age.  (Tests  a,  b, 
and  c  were  applied  to  adult  students.)  They  were  tested  on  three 
days  at  9  a.m.  and  2.45  p.m.,  the  openhig  and  closing  hours  of  the 
school.  In  only  one  case  did  the  results  show  the  same  thing :  then 
they  indicated  greater  power  at  2.45  p.m.  than  at  9  a.m.  I 

4.  None  of  the  mental  tests  (such  as  adding  numbers,  learning 
nonsense-sj'Uables,  etc.),  were  given  in  conditions  similar  to  those  prevailing 
in  an  ordinary  lesson.  It  is,  therefore,  hard  to  say  whether  the 
results  were  affected  by  the  uniform  nature  of  the  task.  It  may  lie 
that  any  improvement  shewn  is  due  to  a  special  effort,  or  a  deterioration 
to  the  monotonous  cliaracter  of  the  work. 

5.  Other  exjieriments,  like  the  reaction-time  inquiries,  are  of  too 
restricted  a  kind  to  furnish  means  of  comparison  withtlie  effects  of  school- 
work.     They  are  of  course  very  helpful  to  the  psycho-physicist. 

In  sjiite  of  these  and  similar  objections,  the  various  experiments  have 
corrected  our  views  on  some  matters,  and  clarified  them  on  others. 

Some  Useful  Kksilts. 

1.  The  various  tests  seem  to  agree  on  one  point,  that  during  an 
ordinary  school-session  children  can  maintain  a  more  even  degree  of 
attention,  if  intervals  of  rest  are  included.  From  two  of  ten  minutes 
each,  more  advantage  is  gained  than  from  one  of  twenty  minutes. 

2.  The  tests  seem  to  agree  too  in  showing  that  a  child's  attention 
wanes  more  rapidly  in  the  afternoon  than  in  the  morning.  Therefore 
those  teachers  who  have  been  accustomed  to  place  the  less  taxing  subjects 
of  instruction  in  the  afternoon  seem  justified. 

3.  Tiie  various  branches  of  mathematics  seem,  ceteris  paribus,  to 
make  a  greater  demand  on  the  attention  than  most  other  subjects.  Tiiis 
result  has  long  ago  been  anticipated  by  those  teachers  who  place 
mathematics  early  in  the  morning  session. 

4.  Gymnastics  is  not  of  necessity  a  mentally  recuperative  subject. 
Some  tests  proved  that  children  were  often  tired  after  a  lesson  in  it. 

5.  In  connection  witli  the  extent  of  the  fatigue  caused  by  gymnastics, 
it  soon  became  obvious  that  the  results  did  not  depend  on  the  nature 
of  the  exercise  alone,  but  also  on  the  teacher.  If  the  latter  is  a  strict 
disciplinarian,  the  fatigue  may  be  of  a  pronounced  character. 

().  It  is  clear  that  attention  depends    on    numerous  factors,  such    us 
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the  acre,  healtli,  and  nutrition  of  the  cliild,  the  temperature  and  ventilation 
of  the  class  room,  etc.  But  above  all  it  depends  on  the  child's  training 
and  education. 

Attkxtiox  ani>  its  Gexeu.vt.  Coxditioxs. 

Attention  may  be  defined  in  a  simple  way  as  a  conscious  process  in 
which  one  idea  or  group  of  ideas  stands  out  with  greater  clearness  than 
any  others.  It  is  succeeded,  or  accomjianied,  by  wide-spread  motor- 
phenomena.  Pillsbury  in  his  recent  book  an  Attention  (1908)  summarises 
them  as  follows  :  (a)  Tiie  muscles  of  the  sense  organs  contract  to  give  the 
greatest  possible  effect  to  the  stimulus.  (6)  The  voluntary  muscles  of 
limbs  and  trunk  undergo  contractions  that  have  previously  been  foun<l 
useful  under  stimulations  of  the  same  kind,  (c)  There  is  a  diffuse 
contraction  of  many  voluntary  muscles  witliout  reference  to  tiie  nature 
of  the  stimulus,  (rf)  Tlic  respiratory  and  circulatory  jirocesses  are 
profoundly  affected. 

Account  must  furthermore  be  t^iken  of  the  many  nervous  processes 
involved,  especially  those  of  the  cortical  centres. 

The  same  writer  reflects  the  best  and  most  recent  thought  on  the 
conditions  of  attention  when  he  says  that  they  are  to  be  found  ''  in  the 
present  environment  (objective  conditions)  and  in  the  past  experience 
of  the  individual  (subjective  conditions).  The  main  objective  conditions 
are  the  intensity,  extent  and  duration  of  the  stimulus.  The  subjective 
conditions  are  to  be  found  in  the  idea  in  mind  at  the  time,  in  the  mood  of 
the  moment,  the  education,  previous  social  environment,  and  heredity  of 
the  individual."  With  every  year  added  to  the  child's  age,  the  objective 
conditions  become  more  important,  and  the  stimulus  i)lays  a  smaller  part. 

Is  it  any  wonder  that  the  experiments  referred  to  have  been  largely 
ineffective  in  giving  definite  guidance  to  the  teacher  concerning  a  mental 
|)rocess,  governed  by  so  many  c<mditions,  ])hysiological  and  mental,  and 
accompanied  l)y  so  many  closely  connecftvl  motor  phenomena  ? 

These  experiments  have  however  done  their  share  in  bringing  about 
the  medical  inspection  of  schools  by  calling  attention  to  the  fact  that  a 
child's  power  of  attention  depends  to  a  large  extent  on  his  physical  condition, 
and  in  ])articidar  on  the  state  of  his  sense-organs.  We  can  therefore 
hope  that  the  teacher  will  in  future  be  furnished  with  such  a  knowledge  of 
children's  defects  as  will  enable  him  to  make  the  best  arrangements  for 
seating  his  pupils  in  the  class-room  so  that  they  may  see  and  hear  to  th'' 
best  advantage.  I  assume  that  any  reli-vant  information  of  this  kind  will 
not    be  locked  u])  in  the  niedicMJ  olticer's  desk   or  in   Kullsy  rcjiorts.     The 
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inspection   will  also  do  a  good  deal  towards    thu    allfviation,    cure,   and 
prevention  of  such  defects. 

The  task  of  determining  the  cajiacity  of  a  child  for  attention  will  still 
rest  mainly  with  the  teacher,  and  if  it  is  to  be  satisfactorily  performed,  he 
must  give  his  pujiils  individual  attention.  He  can  easily  make  himself 
accjuainted  with  the  common  symptoms  of  fatigue,  and  if  the  following 
matters  are  also  kept  in  mind,  they  may  px'ove  helpful. 

How    TO    MAIXTAIX    OhILDKEN's    ATTENTION    AT    ITS    Fl  LL    CaI'ACITY. 

The  teacher  should  have  regard  to  the  following  considerations : — 

1.  The  age  of  the  child. 

2.  Its  physical  condition,  and  especially  the  state  of  its  eyes. 

'6.  The  importance  of  properly  lighting,  warming  and  ventilating  the 
class-room,  securing  a  hygienically-constructed  desk,  selecting  books  with 
the  right  kind  of  paper  and  sufficiently  large  and  properly-s})aced  type, 
and  placing  the  blackboard,  maps  and  diagrams  in  the  right  light  and  at 
the  correct  distance  from  the  class. 

4.  In  the  case  of  young  children  especially,  the  posture  shoukl  be 
changed  once  or  twice  during  certain  lessons. 

i).  The  necessity  for  periods  of  rest  and  play  in  both  morning  and 
afternoon  sessions.  Not  much  attention,  from  the  point  of  view  of  fatigue, 
need  be  paid  to  the  demand  for  lighter  work  on  Fridays  and  Saturdays. 

6.  There  must  be  rotation  of  lessons,  so  as  to  secure  alternation  between 
hea\ier  and  lighter  occupations,  or  between  occupations  that  make  different 
demands  on  the  various  organs,  such  as  the  eye  and  the  hand. 

The  importance  of  placing  mathematical  studies  early  in  the  day  has 
been  referred  to.  The  early  stages  of  leai-ning  Latin,  Greek,  French  and 
German  are  also  exacting,  and  lessons  in  these,  and  in  all  subjects 
involving  extensive  memory  work,  should  not  be  placed  at  the  close  of  a 
session. 

7.  The  afternoon  lessons  should  be  of  a  somewhat  non-exacting 
character,  with  the  possible  exception  of  the  first. 

8.  The  knowledge  of  the  subject  taught  which  is  already  possessed 
by  the  child  must  be  taken  into  account.  Increased  knowledge  ought  to 
be  accompanied  by  increased  capacity  for  attending  to  similar  material. 

9.  As  suggested  in  the  preceding  paragraph,  the  maintaining  of 
attention  at  the  highest  point  is  not  mainly  a  physical  or  physiological 
(|ucstinn,  but  a  mental  one.  Hence  arises  the  necessity  for  varying  the 
tiatliing    and   learning   procedure.     Expositions,    questions,   illustrations, 
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problem  work,  and  private  study  should  be  employed  as  the  occasion 
demands.  One  of  the  chief  reasons,  however,  for  much  of  tlie  inattention 
in  our  schools  ai'ises  out  of  the  fact  that  too  little  work  is  demanded 
from  the  pupils,  not  too  much.  They  are  told  too  nuicli,  and  are  j^iven  too 
few  opportunities  for  uvercomiuir  difficulties  unaided.  Their  full  activity 
is  often  never  fully  aroused.  Attention  has  not  only  to  be  aroused  and 
maintained,  but  also  developed. 

Length  of  thk  Lk^sun   1*i;i;k)1». 

Shaw,  in  his  book  on  School  Hyjiiene  (19U2),  sugfjests  the  following 
l)eriods  : — 

For  children  between    (i  and     7,  a  period  not  exceeding  10  minutes. 


/ 

„      it, 

il 

«    11, 

11 

„    1:^, 

\-> 

„    13, 

13 

„    1-1, 

14 

„    15, 

1.3, 

15 

•h) 

■25 

■2d  or  ol) 

30 

-10 

45 

" 

My  experience  1 

I'ads 

For  those  above 

Several  other  writers  suggest  similar  peritids 
to  the  conclusion  tiiat  the  shorter  periods  are  not  long  enough  for  effective 
work  in  classes  containing  from  35  to  40  pupils.  It  must  be  renieinlicred 
that  in  very  rare  cases  is  the  undivided  attention  of  tlie  pu))il  demanded 
for  the  whole  lesson-perio<l.  Answers  to  oral  ipiestions  will  be  succeeded 
by  an  exiiosition  or  description,  the  exact  demonstration  of  a  geometrical 
problem  by  the  making  of  a  model  or  the  construction  of  a  figure,  and  so 
OH.  Considerable  time  is  also  sometimes  rightly  spent  during  the  course 
of  a  lesson  in  drawing  a  map  or  diagram  on  the  l)lackboard,  in  reading  an 
illustrative  jioem  or  prose  extract,  or  in  the  examination  ot  a  botanical 
specimen.  In  this  way  a  rhythm  of  close  and  relaxed  attention  is  >ecure(l. 
Each  of  the  shorter  periods  could  therefore  be  safely  extended  by  at 
least  Kve  minutes  for  the  usual  kind  of  class  lessons. 

Cox(  i.rsmv. 

A    child's    capMcity    tor    attention    depends    upon    many    factors,    of 

which    the    following    are    very   important  :     ('/)    the    hygienic    character 

of  the  building  he  is  taugiit    in,   and    the  length   of   the   lesson-) leriods. 

school  sessions  and  terms:   {/>)  the  teacher's  knowledge,  teaching  skill,  and 
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his  personal  ami  iirofV.ssimial  ideals;  (r)  tlic  cliild's  .stuck  at  birth  of 
physical  and  uicutal  powers,  and  his  suh.secpieid  eiivinnimriit,  training 
and  cilucation. 


De.  C.  J.  Till iM AS  (London  County  Council)  said  he  considered  that  one 
reason  for  the  a])])arent]y  inadequate  results  from  tests  of  fatigue  or  power  of 
attention  in  children  was  to  be  found  in  the  neglect  to  record  the  conditions 
by  which  the  children  under  observation  were  surrounded.  The  outcome  of 
certain  experiments  he  conducted  in  London  schools  pointed  to  the  strong 
influence  of  ventilation  on  both  these  points,  but  they  were  not  sufficiently 
extended  to  justify  any  definite  conclusions. 

Miss  Alice  Eavenhill  (London)  spoke  on  the  results  of  investigations  into 
fatigue  in  school  children  in  Japan,  which  agreed  in  showing  that  well  conducted 
]jhysical  exercises  prove  more  fatiguing  than  any  other  subject  in  elementary  or 
high  schools ;  she  also  referred  to  the  arrangement  of  the  time  table,  which  was 
the  result  in  Copenhagen  of  observations  as  to  the  time  of  day  when  fatigue 
seemed  most  strongly  exhibiti'd  in  connection  with  physical  exercises. 

PlilNclPAl.  GlurriTUb  also  took  jiart  in  the  discussion. 
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THE     USE     OF     SPRAY    BATHS     IN 
ELEMENTARY    SCHOOLS. 

By     FREDERICK      ROSE,     D^L.TJ.,      PU.  D. Berlin. 

Ansiftant  Edurational  Advisi/r  to  the  London    Counti/   Council. 


PERSONAL  cleiinliness  is  desirable  liotli  from  a  pliysieal  and  mural 
point  of  view.  Founders  of  old  religions,  like  those  of  the  Indians, 
Assyrians,  Jews,  Ejjyptians,  and  others,  insisted  upon  frequent  ablutions, 
and  made  them  religious  observances.  They  were  not  i)nly  the  thinkers, 
but  also  the  hygienists  of  their  peoples.  But  cleanliness  as  a  national 
virtue  still  remains  to  be  taught.  This  must  take  place  on  a  compre- 
hensive antl  systematic  scale.  In  other  words  it  must  form  an  essential 
part  of  the  education  of  the  young. 

It  is  only  during  the  past  30  years  that  the  movement  of  teaching 
cleanliness  in  elementary  sc1i(K)1s  by  means  of  spray  baths  has  been  in 
evidence,  principally  in  Germany.  Attention  was  first  given  to  abundance 
of  light  and  fresh  air.  Now  it  is  time  that  tlie  claims  of  the  skin  were 
attended  to. 

The  usual  objections  will  of  course  be  raised.  It  will  be  said  tliat 
cleanliness  is  outside  tiie  province  of  education.  This  can  be  easily  refuted 
to-day,  when  the  educative  effect  of  personal  cleanliness  can  no  longer  be 
disputeil.  We  must  lay  stress  upon  the  fact  that  the  bi'st  place  for 
leaching  is  at  school,  and  tlie  best  age,  the  school  age.  Cleanliness  was  not 
included  in  the  Code  of  1X70,  but  that  also  applies  to  many  t)ther  subjects  now 
taught  and  to  wliich  nobody  objects.  Let  us  remember  that  bodily 
cleanliness  is  the  result  of  custom  or  instruction  or  l)oth  combined.  No 
child  is  born  with  tiic  sense  of  cleanliness  and  no  child  develops  this 
sense  spontaneously.  Pt'oplc  accustomed  to  cleanliness,  or  trained  to  it, 
strive  to  remain  clean.  But  they  are  in  the  minority,  and  the  unfortunate 
niajority  cling  tenaciously  throughout  their  lives  to  their  uncleanly  habits. 
As  the  majority  of  parents  were   unable  to  provide   the   instruction 
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which  all  units  of  u  eommuuity  must  possess,  the  State  made  elementary 
education  compulsory,  and  undertonk  its  management.  In  addition  to  the 
ordinary  subjects  of  instruction  contained  in  the  original  code,  it  added 
later,  for  similar  reasons,  physical  exercises,  manual  training,  domestic 
economy,  and  other  subjects.  One  of  the  things  still  wanting  is  thorough 
and  systematic  instruction  in  the  care  of  the  skin,  the  great  regulator  of 
the  body.  Too  few  people  recognise  that  the  skin  is  not  only  a  protective 
cover  for  the  body,  but  is  also  in  its  special  functions  just  as  important  as 
the  heart,  lungs,  and  kidneys,  and  that  the  care  of  the  skin  is  most 
important  during  the  years  of  growth. 

Objections  raised  on  the  score  of  time  can  be  easily  answered  if  the 
proper  kind  of  bath  is  decided  upon.  There  is  not  the  slightest 
doubt  that  spray  baths  are  the  most  suitable  kind  for  the  object 
aimed  at.  This  is  the  provision  of  at  least  one  or  two  cleansing  baths  per 
week  for  all  children  in  elementary  schools.  The  best  and  cheapest  way 
to  cleanse  and  stimulate  the  bodies  of  school  children  is  to  give  them  warm 
spray  baths,  soap  them  down,  and  finish  up  by  a  moderately  cold  douche. 
The  advantages  of  this  system  are  many.  The  cleansing  process  is  more 
thorough,  the  dirty  water  is  continually  rinsed  away,  fresh  water  is 
constantly  supplied,  the  danger  of  infection  is  reduced  to  a  minimum 
and  finally  the  ph\siological  action  of  the  water  is  much  more  effecti\e. 

It  is  out  of  the  question  to  use  slipper  baths  for  large  numbers 
of  children.  They  are  too  slow,  cost  too  much  in  installation  and  water, 
and  may  possibly  convey  infection.  The  bathing  takes  place  in  what  is 
practically  stagnant  water  of  a  constant  temperature,  and  the  invigorating 
effect  is  therefore  entirely  missing.  For  cleansing  purposes  they  are  by  no 
means  as  hygienic  as  shower  baths. 

In  many  parts  of  Scandinavia  hot  steam  baths  are  given,  followed  up 
liy  cold  douches.  This  does  not  seem  practicable  at  present  for  large 
numliers  of  children,  but  experiments  might  be  made  in  this  direction  in 
connection  with  the  spray  bath  system.  The  hot  \'apour  bath,  of  course, 
goes  a  step  farther  than  the  mere  spray  bath,  as  it  opens  up  the  pores  of 
the  skin  more  thoroughly.  For  the  present,  however,  spray  baths  seem 
to  be  the  most  suitable  form  of  school  baths,  and  have  been  adopted  for 
this  purpose  by  Germany,  Austria,  France,  Switzerland,  Belgium,  Holland, 
and  Scandina^^a.  Some  of  these  countries  make  use  of  spray  baths  in 
their  armies,  factories,  and  public  baths. 

A  great  advantage  of  the  spray  bath  is  that  it  meets  the  objection 
raised  on  the  score  of  time.     A  school  with  an  installation  of  about  fifty 
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sprays  can  wash  a  whole  chiss  thorough!}"  in  twenty-fivu  minutes.  If  the 
cliiidren  attend  a  sliower  bath  centre  more  time  will  be  required  according 
to  the  distance.  If  a  school  possesses  only  an  installation  of  ten  douches 
a  great  deal  can  be  done  with  even  this  small  number.  Any  dislocation  of 
the  instruction  in  the  latter  case  can  be  avoided  by  carrying  out  the 
batiiing  during  the  writing,  drawing,  or  drill  lessons,  where  the  thread 
of  instruction  is  not  affected  by  a  short  absence. 

Germany  has  initiated  this  great  reform  in  school  liygiene.  During 
the  last  thirty  years  a  regular  development  in  school  batiiing  has  been 
gone  through,  and  now  all  new  schools  in  (iermany  are  provided  with 
spray  baths,  and  a  great  many  old  ones  are  being  tilted  with  them.  At 
Nuremberg  21  out  of  70  schools  have  spray  baths;  at  Munich  35  out  of 
53;  at  Mannheim  all  schools  with  the  exception  of  three  old  ones;  at 
Frankfort  26  out  of  30.  At  first  installations  were  to  be  found  in  dark 
basements,  badly  lighted  and  ventilated,  and  not  very  accessible.  Large 
zinc  tubs  and  very  primitive  douching  arrangements  were  provided.  In 
the  second  stage  of  the  development  troughs  let  in  the  floor  wei'c 
substituted  for  the  zinc  tubs,  and  ventilation,  light,  anil  general  eijuipnient 
were  improved.  At  the  present  time  the  installations  are  on  the  ground 
Hoor,  or  only  a  few  feet  below ;  they  are  easily  accessible,  well  lighted  and 
ventilated,  provided  with  tiled  troughs,  and  marble  or  tiled  walls.  The 
douciiing  apparatus  is  of  the  most  modern  and  most  iierfect  description. 

From  (50  to  90  per  cent,  of  the  children  bathe,  and  very  little  dithcnlty 
has  been  experienced  on  the  i)art  of  parents.  In  many  cases  the  authorit  it  s 
issue  circulars  drawing  attention  to  the  value  to  tlu-  children  of  using  the 
spray  Ijaths. 

In  Austria,  Switzerland,  Belgium,  Norway  and  .Sweden  good  progress 
has  been  made,  though  not  to  the  same  extent  as  in  Germany.  At  Basle, 
for  instance,  there  are  only  two  schools  not  ])rovi(led  with  spray  baths. 

In  France  the  progress  of  the  movement  has  been  less  marked. 
Holland,  Italy,  and  Denmark  have  begun  well.  A  large  number  of 
schools  in  Amsterdam  possess  good  sjiray  baths.  Tliey  are  inferior  in 
i|uality  to  the  German  installations,  but  very  etticiently  and  sensibly 
worked.  Amsterdam  possesses  also  a  special  feature  in  the  shape  of  a 
shower  bath  centre,  which  bathes  the  children  coming  from  about  fifUiii 
>urrounding  schools.  It  cost  £1,500  to  bviild  and  e(|uip,  and  the 
maintenance  expenses  per  annmn  are  about  £300. 

Let  us  turn  to  England  and  examine  what  has  been  done  to  teach 
bodily  cleanliness  on  a  broad  comprehensive  scale.     The  sole  spray  bath 
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installation  for  the  780,000  London  school  chikhvn  is  one  of  four  ilouchcs 
at  the  Pulteney  School,  Shaftesbury  Avenue,  but  small  as  it  is  it  manages 
to  provide  some  (i,000  or  7,000  baths  per  annum. 

Edinburgh  has  some  swimming  baths  but  no  spray  baths.  Govan, 
Bristol,  Liverpool,  Birmingham,  Nevvcastle-on-Tyne,  Manchester  and 
Nottingham  have  made  some  provision  for  swimming,  but  none  for  seiiool 
spray  baths  for  cleansing  ])urposes.  The  only  town  which  has  followeil 
the  German  example  and  introduced  spray  baths  for  cleansing  purposes  in 
schools  is  Bradford.  Tliis  is  due  to  the  efforts  of  Miss  Macmillan,  who 
has  long  advocated  their  introduction.  Norwich  is  about  to  follow  Brad- 
ford's example  and  install  shower  baths  in  one  of  the  elementary  schools. 

It  is  very  dispiriting  to  find  this  condition  of  things  in  England.  It 
almost  seems  as  if  the  sting  of  the  old  reproach  concerning  the  cleanliness 
of  the  foreigner  had  been  turned  against  ourselves. 

There  are  of  course  difficulties  in  the  way  of  the  introduction  of  shower 
baths  in  the  English  schools.  Take  London,  for  example.  Few  of  the 
schools  are  so  constructed  as  to  permit  of  the  installation  of  spray  baths 
in  their  basements.  It  would,  therefore,  be  necessary  to  build  separate 
buildings  to  serve  as  spray  bath  centres.  On  account  of  the  heavy 
expenditure  for  sites,  parts  of  the  playgrounds  might  have  to  be  utilised. 
A  suitable  spray  bath  centime  to  be  used  by  ten  schools  could  scarcely  be 
erected  in  London  under  £2,500.  About  100  such  centres  would  be 
necessary,  and  we  should,  therefore,  have  an  initial  expenditure  of  at  least 
£250,000.  The  annual  maintenance  expenditure  would  run  to  something 
like  £50,000  to  £60,000.  For  these  sums  between  fifteen  and  twenty 
million  baths  would  be,  given  annually.  The  least  we  can  do,  however, 
is  to  insist  upon  all  new  schools  being  provided  with  spray  baths,  and 
to  set  to  work  gradually  to  provide  spray  bath  centres  for  the  oUler 
schools.  Government  aid  might  be  solicited  as  })art  of  the  scheme  of 
medical  inspection  and  treatment  of  school  children.  Little  is  to  be 
ex|)eeted  from  private  sources,  as  English  millionaires  are  deal  lo  appeals 
on  behalf  of  elementary  schools. 

It  is  scarcely  recognised  that  in  spite  of  what  Germany  has  done  in 
school  spray  baths,  and  Germany  and  England  in  swinuning  baths,  the 
twentieth  century  is  still  far  behind  antiquity.  At  the  time  when  Con- 
stantine  removed  his  residence  to  Byzantium,  Rome  possessed  no  less  than 
860  public  baths,  with  a  daily  consumption  of  some  two  millions  of  gallons 
of  water. 

It  is  necessai-v  to  niciilion   ;i   vci-\-  impoilaiil  uiatter  here,  thiit  is,  the 
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maimer  in  wliicli  in  England  swimming  baths  have,  mifortunately,  come 
to  be  regarded  not  only  as  swimming  baths,  but  also  as  cleansing  baths. 
This  is  a  very  great  mistake,  as  their  true  sphere  is  to  provide  physical 
exercise  of  a  complete  description,  combined  with  a  gentle  invigoration  of 
the  skin.  For  cleansing  purposes  the  spray  bath  with  hot  and  cold  water 
and  Soap  should  be  used.  Town  swimming  baths  in  Germany  are  in  most 
cases  carried  on  in  a  much  more  sanitary  manner  than  in  England.  No 
persons  are  allowed  to  enter  the  swimming  bath  without  having  thoroughly 
douched  and  washed  themselves  beforehand.  The  water  is  renewed  as  often 
as  possible,  in  many  cases  every  day  throughout  the  whole  year.  In  England, 
I  am  afraid,  there  are  very  few  swimming  baths  wiiere  t-ompulsory  previous 
douching  is  required,  or  where  tlouches  are  provided.  On  the  contrary, 
a  great  deal  of  perverse  ingenuity  has  been  cxjjended  in  ridding  the  water 
of  the  scum  and  sediment  which  naturally  accumulates  when  dirty  persons 
use  the  swimming  pool.  I  know  of  one  bath  in  London  which  is  fitted 
with  a  steam  pipe,  perforated  with  holes  placed  about  an  inch  above  tiie 
surface  of  the  water  at  one  end  of  the  bath.  The  ol)ject  of  this  pipe  is  at 
stated  times  to  blow  off  the  scum  to  the  opposite  end  of  the  bath  for  pur- 
poses of  removal.  At  another  bath,  a  long  wooden  pole  is  provided  and 
is  dragged  across  the  surface  of  the  water  to  collect  the  scum.  At  an 
Edinburgh  school  a  few  years  ago,  the  water  was  only  renewed  once  every 
three  weeks,  although  400  children  per  week  used  the  swinuning  pool. 
The  sediment  which  naturally  collected  at  the  bottom  was  carefully  coaxed 
by  means  of  a  long-handled  broom  towards  the  lower  part  of  the  bath, 
and  then  drawn  off  by  an  ingenious  suction  ai)paratus,  in  order  to  prevent 
any  ajjpreciable  loss  of  water.  A  little  common  sense  in  the  shape  of  the 
installation  of  a  few  douches,  and  making  douching  compulsory  before 
entering  the  swimming  pool,  would  have  been  much  simpler  than  this 
enterjn'ising  application  of  perverse  ingenuity. 

\W  have  even  gone  further  in  this  perverse  direction.  At  iiradford 
and  Rotherhithe  (London),  a  system  is  in  use  by  which  the  same  water  is 
used  over  and  over  again  for  30,000  or  40,000  jieople  witliout  being 
renewed.  The  water  is  subjected  to  filtration  and  aiTatiou,  by  a  specially 
lU'vised  plant,  about  once  a  week.  Very  efficiently  carried  out  tiiis  may 
rid  the  water  of  susi)ende(l  inorganic  or  organic  matter,  but  the  nuestion 
is  whether  it  rids  the  water  of  dissolved  organic  matter.  Bathing  attend- 
ants know  where  this  comes  from.  In  any  case  the  process  is  not  one 
which  becomes  more  attractive  upon  reflection,  and  is  entirely  unwurthy 
of  a  nation  wiiich  makes  any  claims  to  cleanlines.--. 
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Let  us  now  discu?<s  briefly  the  physical  and  educational  results  which 
may  be  expected  from  the  introduction  of  spray  baths  into  schools. 

They  will  contribute  in  some  degree  to  the  decrease  of  infectious 
diseases  propagated  in  schools,  by  raising  the  general  standard  of 
cleanliness  and  health,  thus  rendering  the  children  less  liable  to  contract 
infection.  They  will  be  effective  in  the  struggle  against  verminous  condi- 
tions in  schools.  Increased  cleanliness  and  care  of  clothes  and  under- 
clothing must  invariably  result  in  a  consequent  fui'ther  improvement  of 
the  air  in  schocds.  Of  further  importance  is  the  invigorating  influence  of 
spray  baths  in  particular,  suitably  applied,  and  the  consequent  increased 
power  of  sustained  mental  effort.  These  are  the  benefits  which  will 
accrue  to  our  school  children  during  their  school  life.  But  the  educative 
effect  of  shower  baths  will  accompany  the  great  majority  throughout  their 
lives.  Cleanliness  in  body  brings  in  its  train  cleanliness  in  surroundings, 
cleanliness  in  eating  and  drinking,  and  purity  in  all  the  functions  of  the 
body.  Viewed  in  its  ultimate  aspects  the  introduction  of  shower  baths 
will  therefore  in  course  of  time  prove  of  great  value  to  the  community  in 
general  and  to  the  race  as  a  whole. 

In  all  schools  where  cleansing  baths  have  existed  for  some  time, 
there  has  been  a  noticeable  improvement  in  the  quality  and  cleanliness  of 
the  clothing  of  the  children,  and,  generally  speaking,  an  improvement 
too  in  self-respect.  There  is  no  doubt  on  the  part  of  teachers  as  to  the 
great  benefits,  both  direct  and  indirect,  which  result  from  their  use.  One 
and  all  testify  to  this  fact.  This  being  so,  we  may  confidently  look  for  the 
co-operation  of  this  great  armj'  oi  trained  and  devoted  public  servants, 
which,  indeed,  is  absolutely  necessary  for  the  success  of  the  movement. 

Schools  may  be  provided  with  the  most  excellent  installations,  Init 
they  will  fail  completely  in  their  good  effects  if  the  bathing  is  carried 
out  in  a  perfunctory  and  careless  manner,  owing  to  lack  of  intelligent 
appreciation  and  enthusiasm  on  the  part  of  the  teaching  staff.  Once  the 
system  is  introduced  it  is  to  the  teachers  we  must  look  for  its  thorough 
execution  and  final  success.  They  must  have  full  authority  in  the  bathing 
premises  over  the  bathing  attendant  and  all  the  preparatory  and  bathing 
operations.  Though  not  required  to  undertake  any  of  the  duties  of 
the  bathing  attendants,  their  own  share  in  the  work  must  be  clearly 
defined  and  understood,  and  their  enthusiasm  for  a  great  national  reform 
aroused.  Their  kindly  tact  will  bridge  over  any  initial  difliculties  sucii  as 
the  opposition  of  the  parents,  the  water-shyness  of  the  children  at  first, 
or  their   timiditv  amid  tlie  unwonted  surroundings,  and  tlu'    unfamiliar 
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operation  of  douching.  The  work  undertaken  bv  the  teachers  in  this 
respect  will  be  amply  repaid  to  them  in  the  improved  atmosphere  and  more 
agreeable  surroundings  which  must  inevitably  result,  and  by  the  knowledge 
that  they  are  assisting  in  a  work  of  the  greatest  physical,  mental  and  moral 
value  to  the  children  and  the  community  in  general. 
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Dr.  Evans  (Glamorgan  C.C.)  said  that  of  all  the  discussions  in  this  school 
hygiene  section,  this  lie  thought  was  of  the  most  pressing  importance. 

The  awakening  of  the  health  conscience  was  the  first  duty  of  school  hygiene. 
It  coidd  never  be  awakened  except  at  the  .school :  cleanline.ss  was  at  the  very  root 
of  this  question.  The  parents  were  ignorant  of  the  most  elementary  rules  of 
cleanliness. 

School  baths  would  soon  reduce  the  skin  disease  that  was  so  largely  respon- 
sible for  bad  attendance.  The  question  of  expense  must  not  be  allowed  to  stand 
in  the  way  of  this  elementary  educational  appliance — the  school  bath. 

Shower-baths  and  foot-baths  could  be  installed  in  every  existing  school, 
without  very  great  additional  expense,  by  taking  u])  the  room  now  used  for 
cloak-rcKjms.  That  would  get  rid  of  the  existing  insanitary  cloak-rooms,  and 
cloak-rooms  should  he  placed  in  open-air  shelters,  \\  here  the  clothes  would  get 
aired  and  dried  by  the  time  the  children  came  out  of  school. 

Principal  Griffiths,  ^Ib.  Ford,  and  Dr.  F.  Rose  also  took  ])nrt  in  the 
discussion. 
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Dk.  J.  Tatham  Tiio.Mi'SOiV,  M.li.,  read  a  paper  un  "■  Piucl'u-id  meuns 
of  Prevention  of  Errors  of    \lsio7i  in  Srhool  Children." 

The  liabit  of  short  vision  must  be  guarded  against  from  tiie  earliest 
stage  of  school  life. 

The  principal  factor  in  the  i)ruduction  of  short  sight,  is  the  protracted 
fixation  of  vision  for  near  objects  under  an  insufficient  illumination. 

Attention  is  therefore  demanded  to  the  amount  of  illumination  and  to 
the  direction  from  which  the  light  comes.  Excessive  illumination  must 
also  be  avoided.     Sunblinds  and  wall  colouring. 

In  this  country  sufficient  importance  is  not  attached  to  the  provision  of 
proper  school  desks  and  seats.  Both  siiould  he  adjustable  as  regards  height 
and  distance,  and  the  slope  should  be  variable  from  15"  to  40°. 

The  near  point  of  vision  should  not  be  less  than  14  inches,  to  attain 
this  a  negative  distance  is  essential.  The  height  of  the  seat  should  be  ad- 
justed for  each  child  so  that  the  feet  may  rest  on  the  floor  or  on  a  foot  rest. 
Back  supports  are  essential.     Too  narrow  seats  and  desks  to  be  avoided. 


CouKCJi.Loii  W.  Baxtee  (Leeds)  said  that  it  was  beooniiiig  a  very  serious' 
question  to  parents  that  very  many  of  their  children  were  becoming  affected 
in  their  sight.  He  had  three  grandchildren  attending  school :  two  out  of  tl.e 
three,  aged  thirteen  and  twelve,  were  obliged  to  use  glasses,  the  latter  had  been 
ordered  to  remain  at  home  for  six  weeks  on  account  of  her  sight. 

Dr.  D.  a.  CABnUTiiERS  (Bucks  C.E.C.)  said  that  he  would  like  to  point  out 
that  it  seemed  to  be  usually  the  custom,  whether  from  the  lower  grant  or  not  he 
could  not  say,  to  give  the  infants  the  rooms  in  the  school  which  were  most 
badly  illuminated,  and  Dr.  Thompson  had  said  that  from  four  to  seven  were  the 
years  when  myopia  was  most  likely  to  occiu-,  so  this  practice  with  the  infants 
was  laying  the  seeds  of  bad  eyesight,  lie  had  also  noticed  that  infants  were 
often  in  their  kindergarten  hours  given  work  to  do  which  made  them  hold  the 
object  too  near  the  eyes,  and  he  therefore  thought  it  was  important  that  all  siicli 
work  should  be  on  as  large  a  scale  as  possible.  Dr.  Thompson  had  pointed  out 
the  necessity  of  adjustable  desks  for  each  child,  hut  the  Board  of  Education  in 
their  building  regulations  laid  it  down  that  they  did  not  consider  such  desks 
necessary  in  elementary  schools,  and  as  the  result  of  the  enforcement  f>f  this 
regulation  he  would  point  out  that  the  feeble-minded  child,  who  was  usually 
much  larger  than  those  « ith  whom  he  sat  on  a  form,  had  therefore  more  chance 
of  having  his  eyesight  affected,  and  this  would  not  improve  his  condition. 

Dn.  SoMMEKVii/LE  also  took  part  in  the  discussion. 
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By    ^'.     T.LOYIl     EDWARDS,     D.P.H:., 

.K-JionI   Mt'dii-al   Orlirer,    Harry  Eihiralion   Ant/iorltii. 
(SIFMV.FAI.) 

THE  question  as  to  wliother  the  inuuicipality  should  make  any  provision 
for  children  under  the  compulsory  school  aije  is  one  over  wliicli 
there  seems  to  l)e  wide  divergence  of  opinion. 

As  with  most  problems  of  this  kind  we  are  bound  to  consider  what  is 
the  present  custom,  and  what  has  been  done  in  the  past.  Hitherto,  the 
general  rule  in  England  and  Wales  has  been  to  send  children  to  the  infant 
school  between  the  ages  of  thi'ec  and  five,  tliongh  it  will  lie  seen  that  for 
the  last  few  years  the  numbers  of  children  attending  school  between  three 
and  five  are  steadily  decreasing.  This  is  largely  due  to  the  strong  con- 
demnation on  the  part  of  medical  officers  of  health  of  the  plan  of  sending 
children  to  school  at  so  young  an  age. 

The  strongest  argument  against  admitting  them  is  undoubtedly  the 
danger  of  infection.  From  the  cliild's  point  of  view  it  is  certainly  of 
benefit  if  the  attack  of  measles  or  whooping  cough  be  ])ostponed  for  a  year 
or  two.  The  child  will  be  iietter  able  to  resist  the  disease  and  so  increase 
its  chances  of  recovery. 

Another  factor  is  the  very  heavy  expense  involved  in  teaching  children 
under  five,  who  roughly  represent  about  one-tenth  of  the  children  in 
school,  which  migiit  be  utilised  to  better  educational  ad^■antages  if  expended 
on  chihlren  who  are  over  five  years  of  age. 

That  there  is  grave  danger  in  ])lacing  children  under  five  in  school 
must  be  evident.  It  is  hard  to  uproot  old  traditions,  and  the  very  name 
school  implies  efforts  to  force  on  the  mental  development  of  the  child. 

But  there  is  far  too  much  work  done  which  is  not  only  useless  but 
harmful  to  the  child.  The  children  under  five  are  subjected  to  rigid 
discipline,  at  far  too  early  an  !ige  the  teaciiiug  of  reading  is  commenced, 
and  formal  lessons  are  given  wiieu  tlu'  child's  brain  is  not  capable  of 
appreciating  them. 

In  the  Board  of  Education's  Report  of  Women  Inspectors  as  to  children 
under  five,  it  is  stated  that  "  One  can  go  any  day  into  many  infants'  schools 
in  London,  and  find  during  the  so-called  playtime  rows  of  little  children 
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sittiiiiT  oil  a  ijalk-ry  in  the  baliy  room,  somu  prnbahly  catiiii;  their  huicli, 
without  lieariiiiT  oiie  cliikl  speak  or  seeing  one  chiki  hapj)iiy  playinir.  To 
tile  lover  of  littk'  chiklren  this  is  suuuestive  of  much." 

If  the  question  were  simply  as  to  whether  children  under  five  should 
be  allowed  into  such  schools  there  could  be  but  one  answer,  and  the  harm 
done  by  such  infant  schools  in  the  past  must  have  been  very  great. 
Knowing  these  things  the  education  authority  of  Barry  definitely  determinetl 
about  ten  years  ago  to  alter  the  character  of  the  infant  schools,  and 
more  particularly  the  baby  classes.  The  local  circumstances  were  favour- 
able, as  all  the  school  buildings  were  new  and  with  good  sanitary  conditions. 
The  staffing  of  the  schools  made  it  posssible  to  have  small  classes  similar 
to  the  kindergarten.  A  recent  government  return  shows  that  in  all  the 
schools  of  Barry  the  number  of  certificated  teachers  ])er  1,000  children 
was  2(i't),  whilst  the  number  of  children  in  average  attendance  for  each 
teacher  in  the  infant  school  is  under  thirty.  Added  to  this  was  the  im- 
portant fact  that  a  liberal  scale  of  salaries  tempted  well  qualified  teachers, 
and  that  the  education  authority  provided  facilities  for  and  encouraged  the 
kindergarten  training  of  teachers  on  Froebelian  lines.  Indeed,  a  good 
proportion  of  the  teachers  of  the  youngest  children  had  been  trained  in 
the  kindergarten  training  colleges.  The  results  were  that  for  cliildren 
under  five  all  formal  instruction  was  given  up,  and  games,  story  telling, 
ilrawing  and  other  kindergarten  occupations  which  did  not  call  for  the 
finer  mo\ements  on  behalf  of  the  child  were  substituted.  In  the  report 
"on  children  under  five,"  already  quoted,  it  was  stated  of  the  Barry 
Schools,  "The  babies'  rooms  very  nearly  api)roximate  to  the  type  of 
nursery  school  really  needed  for  children  of  this  age."  The  discipline  in 
the  Barry  Schools  struck  me  forcibly  "  as  being  of  the  nature  of  the  new 
spirit  of  school  discipline  existing  in  America.  There  is,  too,  in  many  of 
the  schools  of  the  boroughs  named,  i.e.,  Barry,  Cardiff,  Newport  and 
Swansea,  a  wider  application  of  Froebelian  principles  j)roduciug  kinder- 
garten schools  of  the  sensible  type.'' 

There  is  not  the  slightest  doubt,  therefore,  that  in  tliesi^  schools  the 
evils  attending  the  admission  of  chiklren  under  five  have  been  reduced  to  a 
minimum,  but  as  it  has  entailed  a  consiilerable  expenditure,  the  question 
will  be  asked  as  to  whether  there  has  been  any  resulting  good. 

Broadly  speaking,  the  children  may  be  said  to  be  of  two  types:  those 
who  come  from  good  homes,  and  those  who  come  from  bad  homes.  In 
estimating  the  results  of  school  life  upon  the  physique  of  the  children 
there  is  endless  difficulty  in  the  way  of  comparison  as  to  their  ])iiysical 
conditions.      So  much  depends  upon  the  home  life  that   it  is  useless  to 
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attempt  it,  antl  yet  for  such  yoniiff  children  tliat  is  really  the  only  important 
feature  that  one  ought  to  look  for.  With  such  young  children,  if  1  may 
paraphrase  an  "  Alice  in  Wonderland  "  proverh  :  Take  cai'e  of  the  muscles 
and  the  minds  will  take  care  of  themselves.  Witli  regard  to  intellectual 
development,  all  we  need  concern  ourselves  ahout  is  whether  scliool 
life  for  children  under  five  has  a  retarding  influence.  With  the  lieljt 
of  the  teachers  I  have  recently  made  a  careful  examination  of  the 
children  in  the  npper  classes  of  the  infant  schools.  As  active  hrain  growth 
does  not  usually  set  in  until  seven  years  of  age,  very  little  can  l)e  done  in 
the  direction  of  comparing  mental  growth.  However,  all  children  over 
six  years  of  age  were  examined  and  generally  the  teachers'  estimate  taken 
in  (1)  reading,  (2)  lunnber,  (3)  power  of  expression,  (this  included  power 
of  expression  in  manual  work,  drawing,  etc.)  The  children  were  divided 
into  three  groups  of  children  admitted  at  three,  four,  and  five  years, 
and  marks  were  assigned  in  the  usual  way. 

It  was  found  that  the  children  who  entered  at  three  years  of  age  were 
slightly  better  in  mental  development  than  those  who  entered  at  five  or 
over.  With  regard  to  those  who  entered  at  four,  they  were  found  to  be 
almost  equal  or  slightly  inferior  to  those  who  entered  at  a  later  age. 
These  facts  seem  at  fii*st  sight  contradictory  until  the  character  of  the 
children  is  taken  into  consideration.  Tiic  children  who  wore  kept  at  home 
until  five  wore,  as  a  rule,  from  good  homes,  whilst  the  children  who  entered 
at  three  included  those  who  came  from  the  lowi-st  stratum.  School  life 
under  g(K)d  and  rational  conditions  in  these  cases  tended  to  et|uali/e 
matters,  whilst  children  drawn  from  a  similar  class  who  entered  at  four 
had  not  been  long  enough  at  school  to  counterbalance  the  inferior  homo 
conditions.  The  results  showed  little  appreciable  difference.  This  bears 
out  exactly  the  opinion  of  most  infant  teachers  that  it  is  difficult  to  differ- 
entiate the  cliildreu  in  the  upper  classes  who  entered  late  (i.e.,  over  five 
years)  from  those  who  entered  at  an  earlier  age.  On  tliese  grounds, 
therefore,  we  can  only  come  to  the  conclusion  that  intidlectually  there  is 
not  much  benefit  in  admitting  children  under  five. 

There  is  therefore  no  need  to  make  provision  for  all  children  under 
five,  but  there  is  a  distinct  need  for  such  provision  for  a  certain  limited 
number,  keeping  in  mind  always  that  what  is  reciuired  is  not  exactly  a 
8ch(K)l,  but  rather  a  niu'seiy.  For  several  reasons  this  should  have  an 
intimate  connection  with  the  school,  though  entirely  separate  from  it.  It 
is  im])ortant  that  the  elder  children  should  bo  available  to  take  the  small 
children  to  and  from  the  nursery,  whilst  the  older  girls  could  attend  for 
practical  in.struction  in  the  management  of  infants. 
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Tlio  experience  nf  the  infant  kcIioiiIs  in  Barry  tends  to  sliow  tlial  wliat 
is  really  required  is  a  eompromise  between  a  kindergarten  and  a  nursery. 
Indeed,  with  the  sanction  of  the  Board  of  Education  and  witli  a  little 
change  in  organisation  the  experiment  might  be  tried  in  some  districts 
with  hut  little  change.  It  would  be  necessary  to  have  the  nursery  entirely 
a])art  from  the  ordinary  infant  school,  with  separate  cloak-room  and 
lavatory  accommodation  so  as  to  lessen  the  risk  of  measles  and  other 
infectious  diseases.  Moreover,  it  would  be  better  that  the  nursery  should 
be  in  charge  of  a  j^roperly  qualified  nurse  who  had  some  knowledge  of 
kindergarten  methods. 

It  has  often  been  said  that  the  minimum  scliool  age  in  every  other  country 
is  higher  than  in  this  country,  but  it  must  be  remembered  that  in  every 
other  country  some  substitute  for  the  school  in  the  case  of  young  childreji 
has  been  found.  In  France  and  in  Germany  cnxhen  have  been  established, 
whilst  in  many  of  the  large  towns  of  Australia,  New  Zealand,  America  and 
Japan  free  kindergartens  have  been  established. 

In  Hungary,  wliere  the  compulsory  years  of  scliool  life  extend  from  six 
to  twelve  years  and  from  twelve  to  fifteen  years  for  continuation  schools 
provision  is  made  in  the  shape  of  infant  home-'i.  To  these  homes  are  sent 
all  children  between  the  ages  of  three  and  six,  of  whom  proper  care  cannot  be 
taken  at  home.  The  objects  of  the  infant  homes  are  to  develo])  their 
physical  skill,  intellect  and  temperament  suitably  with  their  age,  and  to 
help  them  forward  thereby  in  their  pliysical,  mental  and  moral  development. 
Tliey  do  this  Ijy  means  of  manual  occupations,  fairy  tales,  conversations, 
singing  and  games. 

They  are,  as  laid  down  in  the  regulations,  not  teaching,  but  domestic 
and  educating  institutions.  The  hours  are  approximately  the  same  as  our 
infant  schools,  namely,  three  hours  in  the  morning  and  two  in  the  after- 
noon ;  and  except  in  games  the  children  are  never  brought  together.  It  is 
distinctly  laid  down  that  the  work  differs  from  the  Froebel  system  in  so 
far  that  these  homes  do  not  excessively  hinder  the  exercise  of  the 
child's  will ;  do  not  overcharge  the  child's  mind  by  forcing  its  capacities, 
but  leave  a  wider  scope  on  the  child's  freedom  while  protecting  him  from 
excessive  demands  upon  his  physical  and  mental  powers.  These  homes 
are  in  model  buildings,  with  hall  for  games,  hall  for  work,  playground,  and 
covered  play  shed. 

Very  little  has  been  done  in  this  country.  For  some  reason  or 
other  cri'che.^  have  never  been  very  successful.  The  London  Scliool 
Board  started  a  few  some  years  ago  ;  and  Dr.  Kerr,  in  his  first  report  to 
the  Ijcmdon  School  Board,  whilst  stating  that  some  arrangements  should 
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Ije  made  for  these  nui'series  to  be  conducted  on  sanitary  lines,  recoininended 
that  they  be  furtlier  developed  and  utilized  for  the  home  training  of  older 
girls.  If  we  determine  to  admit  a  limited  number  of  children  under  five, 
^eat  care  must  be  taken  not  to  perpetuate  the  evils  of  the  present  system. 
With  regard  to  the  danger  of  infectious  diseases,  I  am  struck  by  the  large 
number  of  children  who  have  had  measles  before  entering  school. 

At  Barry  I  have  asked  for  a  return  fj'om  every  j^arent  of  ever}-  child 
in  the  schools,  and  though  not  able  to  give  exact  details,  as  these  returns 
are  not  completed,  I  can  see  there  is  a  large  proportion  of  children  who 
have  had  both  measles  and  whooping  cough  before  school  life.  Still, 
for  all  that,  one  must  always  remember  this  danger,  and  so  the  number  in 
the  school  nursery  must  be  limited.  Ordinary  day  nurseries  in  this  count]  y 
usually  contain  from  ten  to  sixty-fi\"e  infants.  Probably  fifty  may  be  taken 
as  a  suitable  number.  As  our  object  is  the  physical  well  being  of  the 
child,  the  nursery  should  be  very  much  of  an  open-air  school. 

The  building  should  be  airy  and  well  lighted.  The  ventilation  ought 
to  be  natural,  and  should  allow  of  i)erflation  by  having  windows  im  opposite 
sides  of  the  I'oom.  If  possible,  a  south  aspect  should  be  sought  for,  and 
there  should  be  large  French  windows  opening  to  a  wide  \  erandah,  very  much 
oil  the  lines  of  an  open-air  sanatorium.  Attached  to  the  nursery  should  be 
a  little  lawn  and  garden  ;  the  interior  fittings  would  be  inex|)ensi>  e. 

Kindergarten  chairs  and  tables,  soft  mattresses  covered  with  a  wa>h- 
able  and  removable  material,  a  dado  of  black  board  around  the  walls  for 
free  drawing  would  be  almost  all  that  would  be  required,  excei)t  that  there 
should  be  facilities  for  bathing  the  children. 

Tiie  nursery  should  be  in  charge  of  a  motherly  person  with  knowledge 
of  kindergarten  methods,  and  training  in  the  nursing  of  chiltlren. 
As  the  number  of  children  is  to  be  limited  a  very  small  staff  would  be 
sufficient.  Probably  the  best  method  would  be  to  award  maintenance 
scholarships  to  girls  just  leaving  the  primary  schools,  who  have  been 
through  a  housewifery  course.  This  can  now  be  done  under  the  provision 
of  the  Education  (Administrative  Provisions)  Act,  1!'07.  If  there  were 
fifty  children  probably  one  niu'se  and  two  or  three  girls  would  suffice,  but 
as  tlie  nursery  would  be  a  training  school  for  these  young  girls  se\eral 
more  girls  could  be  admitted  for  training. 

I  find  (as  stated  in  Dr.  Newman's  book  on  Infantile  Mortality)  that  in 
day  nurseries  the  salaries  usually  paid  arc  from  <S  lo  12s.  per  week  for  a 
nurse,  while  a  girl  would  get  from  ',\  to  r)s.  a  week.  Probably  an  amount 
equal  to  that  paid  to  a  pupil  teacher  would  be  enough  for  a  maintenance 
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scholarsliip  fur  girls  whilst  being  trainud.  One  uf  the  advantages  of 
ha\ing  the  uurserv  attached  or  near  to  a  group  of  schools  would  be  that 
the  housewifer}-  centre  could  be  co-ordinated  for  the  purpose  of  training 
iu  the  management  and  care  of  children.  In  addition  the  girls  would 
have  lessons  in  nursing  from  the  nurse,  and  hygiene  lectures  occasionally 
from  the  school  medical  officer. 

With  some  such  arrangement  the  school  mu'sery  could  play  an 
iinj)oi'tant  part  in  improving  the  pliy^ique  of  the  weakling  children,  and 
generally  in  preparing  them  for  the  infant  school,  whilst  at  the  same  time 
it  Would  supply  what  is  now  very  much  needed,  real  practice  for  the  older 
girls  in  the  care  and  in  the  management  of  children. 

The  new  regulations  of  the  Board  of  Education  which  haw  now  cunie 
in  force  reduce  the  number  of  girls  allowed  to  attend  demonstration  classes 
iu  cookery  and  domestic  subjects  from  54  to  18.  One  result  of  this  will 
be  that  the  present  cookery  kitchens  can  be  converted  into  combined 
laundry  and  cookery  centres.  It  seems  to  me  probable  that  many  educa- 
tional authorities  will  then  take  the  combined  domestic  science  sul)ject  and 
include  housewifery:  this  will  mean  a  demand  for  such  nurseries  as  I 
have  indicated. 

So  far,  nothing  has  been  done.  I  fancy,  in  this  direction  in  connection 
with  our  primary  schools,  though  at  the  Pestalozzi-Froebel  Institute  in 
Berlin  this  system  is  already  working.  There  is  a  special  department  for 
the  training  of  girls  as  nurses  iu  charge  oi  children,  and  iu  addition  to 
training  in  cookery,  laundry  work,  etc.,  they  are  allowed  to  practise  in  the 
crtcke  and  the  kindergarten  attached  to  the  Institute.  The  girls  pay  fur 
their  training,  and  I  think  the  whole  Institute  is  self-supporting.  I  am 
glad  to  find  that  a  similar  plan  has  now  been  started  in  this  country.  The 
Michaelis  Free  Kindergarteu,  which  though  entirely  independent  of  tiie 
Froebel  Educational  Institute  in  London  is  intimately  connected  with  it, 
has  been  opened,  and  the  objects  of  the  promoters  are  stated  tu  be : — 

(1)  To  see  that  the  children  are  clean  and  adequately  fed,  and  tu  train 

them  iu  the  habits  of  cleanliness. 

(2)  To  occupy  them  indoors  and  out  of  doors  in  a  manner  suited  to  tlieir 

childish  years,  thus  adding  to  their  happiness,  intelligence  and 
usefulness  during  childhood  and  in  after  life. 

(3)  To  add  to  the  progress  to  r.iorality,  order  and  freedom  tlirougli  the 

concerted  action  and  general  influence  of  kindergarten. 

(4)  To  obtain  the  goodwill  and  co-upi'ration  of  the  parents,  to  acquaint 

them  with  the  laws  of  human  growth  and  de^elollUlent,  and  to  help 
them  to  realize  and  fulfil  their  responsibilities  with  regard  to  their 
children. 
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Tlio  Free  Kindergarten  is  near  a  poor  and  crowded  part  of  Notting 
Dale  and  tlie  children  spend  mncli  of  the  time  out  of  doors,  doing 
gardening  and  playing  in  the  sand  pit.  There  is  a  bathroom,  and  the 
children  have  meals  in  the  nursery. 

Some  tiling  of  the  same  nature  is  the  Ecole  Mater  nelle  in  Paris.  The 
children  in  such  schools  are  under  a  very  motherly  woman  and 
are  cared  for  and  fed,  the  parents  paying  the  cost  of  the  meals,  where  they 
are  able  to  afford  this.  A  recent , article  in  "Education"  described  the 
ciiildren  in  these  schools  as  being  better  cared  for  and  not  pinched,  hungry 
and  neglected  in  appearance  as  one  sees  in  the  poorer  districts  of  London, 
Ijiverpool  and  Glasgow. 

In  order  to  start  these  school  nurseries  I  do  not  anticipate  there  will 
be  many  difficulties  to  surmount.  Already,  I  understand,  the  Board  of 
Education  has  decided  that  there  is  no  legal  obstacle  to  prevent  the 
establishment  of  a  school  nursery  "  which  would  be  a  species  of  infant 
school  for  children  under  five,"  and  tiiough  every  school  lias  to  be  in 
charge  of  a  certificated  teacher  the  Board  of  Education  cx|)ressly  states 
tliat  special  permissicm  will  be  granted  to  accept  other  qualifications  instead 
of  the  teacher's  certificate,  which  would  bo  of  little  use  in  a  nursery. 
Indeed  we  must,  as  far  as  possible,  eliminate  the  teaching  aspect  in  these 
nurseries  and  emphasize  the  play  asi)ect. 

We  are  slowly  learning  in  this  country  wiiat  iVstalozzi  and  Froebel 
knew  ovei'  a  century  ago,  the  gi-eat  educational  value  of  play:  indeed,  we 
might  go  further  and  say  that  it  is  the  only  form  of  education  possii)le  at 
the  ages  of  the  chiUlren  who  would  be  aihnitted  into  these  nui'series. 
"To  secure  for  her  su(di  physical  training  and  exercise  as  may  confirm  lier 
health  and  perfect  lier  beauty,"  as  Ruskin  puts  it  in  "Sesame  and  Ijifies." 

These  school  nurseries  would  lie  very  different  from  the  average  infant 
school,  and  just  as  our  hospitals  serve  the  double  purpose  of  alleviating 
suffering  humanity  and  training  nurses  and  medical  students,  they  would 
train  young  girls  in  what,  to  many  of  them,  will  be  the  work  of  their  lives. 

Aljove  all  let  there  be  no  formal  teaching,  but  a  happy  life  to  be  spent 
mostly  in  the  open  air,  so  that  the  motto  of  the  nursery  to  the  ciiildren 
should  be,  "  Iloras  noii  nuinero  nisi  sercnas,"  only  marking  the  sunny  hours 
of  tiieir  lives. 
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CLEANSING   AND    DISINFECTION    OP 
SCHOOL    BUILDINGS. 

By     "W.      HAKCJOOE),      M.D., 

Medical  OJicer  of  Health,  SiUton. 


THE  efBck'iicy  of  any  procedure  for  cleaning  we  may  adopt  will  greatly 
depend  on  the  surfaces  we  have  to  work  on.  If  the  floors  and  walls 
of  the  school  be  made  of  S(jme  impervious  and  smooth  material,  a  daily 
application  of  cloths  made  damp  with  a  solution  of  one  of  the  many  well 
known  efficient  antiseptics  would  be  satisfactory. 

If  tlie  desks  and  seats  are  of  a  hard  wood  witli  smooth  surfaces  and 
as  few  grooves  and  corners  as  possil>le  tliey  could  be  treated  in 
the  same  manner.  Once  a  week  in  the  halls,  the  cross  beams  and  stays 
could  liy  aid  of  a  ladder  be  carefully  gone  over,  attention  could  l:ie  given  at  the 
same  time  to  tiie  windowledges,  bookslielves,  hot-water  pipes  and  radiators. 
Once  a  month  a  sufficiently  powerful  machine  would  be  used  to  force  a 
spray  over  the  ceilings  and  such  other  places  as  could  not  be  easily  reached 
by  the  other  method.  Even  in  a  school  where  a  case  of  infections  disease 
had  occurred  an  immediate  cleansing  as  above  described  would  ho  sufficient. 

If  perfect  cleanliness  were  achieved  disinfection  would  be  unnecessary. 

Careful  attention  should  be  given  to  the  cloak  rooms  and  hat  pegs ; 
but  where  the  pegs  are  so  close  that  gannents  and  hats  touch  one  another 
no  amount  of  cleaning  will  prevent  the  spread  of  undesirable  matter. 

In  buildings  with  floors  constructed  with  boards  and  with  rough  walls 
perfect  cleanliness  is  hardly  obtainable.  Probably  spraying  the  walls 
rather  than  using  a  cloth  would  be  more  efficient,  and  some  gentler  way  of 
assembling  and  dismissing  the  scholars  in  place  of  the  heavy  marching  to 
music  usually  adopted  would  prevent  a  good  deal  of  dust  raising.  ^Miere 
the  floor  boards  are  old  and  shrunken  the  crevices  must  become  filled  with 
dirt,  and  the  only  treatment,  short  of  reflooring,  is  that  sufficient  moist 
application  be  made  to  prevent  the  dirt  rising  as  dust. 

Most  of  this  cleansing  might  form  part  of  the  daily  drill.  It  wovdd  be 
exercise  and  relaxation  for  the  scholars  and  at  the  same  time  an  object 
lesson  in  sanitation. 

Regarding  materials  used  in  Icarliing,  1  think  all  the  |icms  uml   pencils 
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(st'eiui^  how  often  they  are  in  the  children's  months)  shonld  be  daily  washed 
by  them  in  a  suitable  disinfectant.  Slates  should  be  abolished.  They  are 
still  used  in  many  a  village  school.  Drinking  cujis  slioulil  not  be 
l)rovided,  they  afford  too  good  a  means  for  the  dissemination  of  iliphtheria' 
and  water  taps  should  be  so  ])laced  that  the  children  could  not  ajjply  their 
lips  to  them,  but  should  have  to  catch  the  water  in  the  hollow  of  their 
hands.  Their  hands,  true,  may  form  but  dirty  cups,  yet,  by  so  drinking, 
children  avoid  one  form  of  infecting  their  schoolfellows. 

We  have  progressed  in  most  jdaces  beyond  the  inhabitants  of  the  East, 
but  our  method  of  acknowledging  our  entry  upon  holy,  or  healthy,  jilaces, 
by  removing  our  hats  does  not  seem  to  me  so  excellent  a  way  as  theirs  of 
removing  their  shoes.  As  a  practical  peojilc,  regarding  time  as  money, 
uncovering  the  head  will  hardly  be  discarded  for  the  Eastern  method,  but 
for  school  children  the  wearing  of  stout  slippers  over  unstockiuged  feet, 
and  leaving  these  in  the  lobbies  before  entering  the  class-rooms,  would 
save  the  introduction  of  a  great  deal  of  tilth,  result  in  the  more  freipient 
washing  of  feet,  cause  less  suffering  from  cold  feet  and  chilling  due  to 
damp  boots,  and  raise  less  dust  in  the  drilling  carried  out  in  the  school 
when  climatic  conditions  j)revent  the  use  of  the  playgrountl. 

^Vell,  too,  Would  it  be  if  the  children  went  hatless,  as  do  the  boys  of 
Christ's  Ilosjjital,  or,  if  that  cannot  be,  that  they  keep  their  hats  on  their 
heads;  for  the  close  association  of  these  articles  of  dress  with  one  another 
in  the  lobbies  is  undoubtedly  responsible  for  an  emigration  of  their  tenants 
most  disheartening  to  the  motiiers  who  endeavour  to  keep  such  invasion  from 
the  heads  of  their  children. 

Are  not  we  adults,  men  especially,  even  amongst  the  educated 
classes,  guilty  of  carelessness  in  the  matter  of  cleanliness  of  our  clothing  ? 
'J'liink  of  the  life  history  of  a  favourite  tweed  suit  or  overcoat  :  how 
often  it  serves  its  owner  for  months,  and  jierhaps  years,  without  going 
through  any  jnocess  of  cleaning,  and,  if  the  colour  be  right,  even  escaping 
the  occasional  brush ;  then,  full  of  a  varied  assortment  of  germs,  it 
descends  to  jtoorer  bretiu-i'U,  until  at  last  it  readies  the  rag-shop  with- 
out having  ever  undergone  any  real  cleaning  since  its  issue  from  the 
hands  of  the  tailor. 

A  quarterly  visit  of  such  clothing  to  the  steam  disinfector  would  be 
desirable,  if  not  from  an  ajsthetic  point  of  view  yet  from  a  sanitary  point, 
so  long  as  we  adopt  the  fashion  of  wearing  unwashable  clothing. 


Mu>.  .M.  E.  I'li.Lnw  cvntnbiiled  ti  jiujier  mi  "  The  Cleaiiiiit/  if  Schoulti.'' 
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NOTES    ON    LEGISLATION    AND    LAW   CASES. 

These  Notes  are  ropiecl  by  permission  from  The  Law  Reports  publislied  liy 
The  Incorporated  Council  of  Law  Reporting  for  England  and  Wales. 

For  full  text  of  these  see  Law  Reports,  which  can  be  referred  to  in  the 
Librar}'  of  the  Institute. 


LOCAL  SANITARY  AUTHORITY.  -  .Ya?«raZ  Stream^  Pollution  —  Sewnr/^ 
Worls — "Deterioration  of  tin-  Wafer" — Injunction — I'nhJic  Tlealth  Art, 
187-',  (SS  S,-  .39   Vict.  c.  55),  s.   IT. 

According  to  the  true  construction  ol'  s.  17  of  the  Public  Health  Act,  IST"), 
the  water  in  a  natural  .stream,  the  quality  and  purity  of  which  is  alleged  to  ha^•e 
been  deteriorated  by  an  effluent  from  a  sewage  farm,  is  not  water  of  an  arbitrary 
standard  of  purity  and  quality,  but  the  actual  water  of  the  stream  itself,  into 
which  the  sewage  or  filthy  water  is  conveyed. 

Where  a  drainage  board  conveyed  into  an  already  polluted  .stream,  at  certain 
points,  water  "  not  freed  from  all  e.xcrementitious  or  other  foul  or  noxi(jus 
m.atter,"  and  thus  affected  so  as  to  deteriorate  the  purity  and  quality  of  the 
water  of  the  stream  at  the  points  where  such  effluents  were  discharged  : — 

Held,  that  an  injunction  must  be  granted,  at  the  instance  of  the  Attorney- 
rieneral,  in  the  terms  of  s.  17  of  the  Public  Health  Act,  1875,  to  restrain  such 
pollution. 

It  was  the  intention  of  the  Legislature  to  provide  that  at  no  one  ]ioint  in 
the  stream  should  offending  liquor  be  conveyed  into  it,  .and  it  is  no  aitswer  on  the 
part  of  a  drainage  board  to  say  that  by  discharging  elsewhere  into  a  polluted 
stre.am  better  effluents  they  have  improved  the  quality  of  the  water  as  a  whole. 

Attorxey-Geserai.  v.  Birmingham,  Tame,  anii  Rea  District  Drainage 
Board.     Kekewich  .1.     5.51.     Vol.  II.  t'h.,  November,  1 90S. 

LONDON. — Main    Draiiwge   System — Sewers — Storm-xvater    Overfnw — DincJmrf/e 

into  Tidal  XarirjaUe  Creek — Riparian  Owners — Interference  iritJi  prirafe 

Rights — Trespass  —  Xuisance  —  Tnjmietion  —  Metropolis    Manar/ement  Act, 

1855  (18  Sf  10   Vict.  c.  120),  ss.  135,  150,  151— Metropolis  Management 

Amendment  Act,  1858  (?A  &;  22   Vict.  c.  10.',},  ss.  1,  .?,  2-1,  2.',,  ■!!. 

The  plaintiff  company  owned  large  manufacturing  works  on  both  sides  ot  a 

navigable  tidal  creek  forming  part  of  the  Thames  within  the  metropolis,  and  also 

the  bed  and  banks  of  the  creek  subject  to  the  ]>ublic  right  of  navigation  ther.'in. 

By  the  Metropolis  Management  Act,  1855,  a  brook  which  discharged  into  the 

creek  and  which  had  become  an  open  sewer  was  with  other  sewers  vested  in  the 
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Metropolitan  Board  of  Works,  the  predecessors  in  title  of  the  defendants,  with 
power  to  alter,  divert,  or  discontinue  such  sewers  when  necessary.  By  that 
Act  and  the  Metropolis  ^lanagenient  Amendment  Act,  1858,  the  board  were 
authorised  and  re<iuired  to  construct,  according  to  such  plans  as  should  to  them 
seem  proper,  ;ill  necessary  sewei-s  and  works  for  the  improvement  of  the  main 
drainage  of  the  nietro|>olis  and  for  preventing  ;ui  far  as  practicable  the  sewage 
of  the  metropolis  from  passing  into  the  river  within  the  metropolis ;  but  they 
were  to  cause  the  authorised  works  to  be  constructed  and  kept,  and  to  exercise 
their  powers  of  disposing  of  the  sewage,  so  as  not  to  create  a  nuisance.  Under 
these  Acts  a  vast  system  of  sewers  was  constructed  so  as  to  carry  the  sewage 
down  the  Thames  beyond  the  limits  of  the  metropolis,  and  the  brook  in  question 
was  culverted  and  connected  with  a  low-level  sewer  so  that  it  no  longer  dis- 
charged into  the  creek.  In  1907  the  defendants,  as  part  of  the  main  drainage 
system  and  to  relieve  the  pressure  in  the  low-level  sewer  in  times  of  heavy  rains, 
erected  a  pumping  station  at  the  mouth  of  the  creek,  and  when  occasion  required 
pumped  the  storm  overflow  into  the  creek.  The  storm-water  was  heavily 
charged  with  sewage  matter,  which  adhered  to  the  banks  of  the  creek  and 
created  a  nuisance  : — 

Held,  that  the  defendants  could  not  justify  their  acts  on  the  j>lea  that 
they  were  carrying  out  their  statutory  oblig:itions,  and  that  the  plaintiffs 
were  entitled  to  an  injunction  both  on  the  ground  of  nuisance  and  (Kennedy 
L.J.  doubting)  on  the  ground  of  trespass. 

Dixon  >:  MetropoJilan  Board  of  Works,  (1881)  7  Q.B.U.  418,  distinguished. 

Price's  Patent  Candle  Company  v.  London  Cocntv  Coincil.  C..\.,  526. 
Vol.  II.  Cii.,  November,  1908. 

SEWERS. —"'bVu'er" — "<Vi/iy?«  [irivaU  Drain" — Pipe  receiving  Drainafje  from 
Hewer — Con««f/i«n  tviiJt  jttMic  Sewer — Local  Gorerninent — I'lddic  I/ealth 
Act,  1875  (.i8  4-  39  Vict.  c.  o/i),  ««.  4,  Jl—P,ddic  Health  Acts  An, end ■ 
went  Act,  1S90  (o.j  ,j-  5.i    Vict.  c.  59),  s.  19. 

Several  houses  of  different  owners  stood  in  a  row  and  wert>  drained  in  jiairs : 
each  house  of  each  pair  was  drained  b}'  a  separate  pipe  into  a  pijw  common  to 
botii  houses,  and  each  of  these  common  pipes  discharged  into  a  line  of  pi[)es  laid 
in  private  ground  which  discharged  into  a  public  sewer.  The  "  common  pipes" 
were  admittedly  "sewers"  within  the  Public  Health  .\ct,  1875:  - 

//cW,  that  the  "line  of  pipes"  which  discharged  into  the  public  sewer  was 
not  "a  single  private  drain"  within  the  meaning  of  s.  10  of  the  Public  Health 
Acts  Amendment  Act,  1890,  and  therefore  that  proceedings  ctiuld  not  l)e  Uiken 
under  that  section  and  s.  41  of  the  Public  Health  Act,  1875. 

Decision  of  the  Court  of  Ai)jH'al,  (I9U7)  1  K.B.  18-,  affirmed  on  the  above 
ground,  and  not  upon  the  gmund  upon  which  that  Court  d»>cided. 

Wood  Gkees  Ubban  Coincil  v.  Joseph.    H.L.  (E.)  419.    A.C.,  Nov.,' 1808. 
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SEWERS. — Facilities  for  rarri/itu/  off  fJt/uids  from  Factories — Local  Govern. 
menl — liivers  Pollution  Prevention  Act,  1876  (39  ^-  40   Vict.  c.  75),  s.  7. 

By  s.  7  of  the  Rivers  Pollutiou  Prevention  Act,  1876,  "  every  sanitary  or 
other  authority  ha\ang  sewers  under  their  control  shall  give  facilities  for  enabling 
manufacturers  within  their  district  to  carry  the  Uquids  proceeding  from  their 
factories  or  manufacturing  processes  into  such  sewers  ....  jn'ovided  ....  that 
no  sanitary  authority  shall  be  required  to  give  such  facilities  as  aforesaid  w  here 
the  sewers  of  such  authority  are  only  sufficient  for  the  requirements  of  their 
district " : — 

^eZ(Z  (reversing  the  judguient  of  a  Divisional  Court  (190S)  2  K.B.  341),  that 
the  word  "  sewers  "  in  the  proviso  to  the  section  refers  not  only  to  the  pipes  in 
which  the  sewage  is  received,  but  to  the  whole  sewage  system  of  the  authority. 

Guthiie  4"  Co.  v.  Brechin  Magistrates,  (1888)  15  R.  385,  not  followed. 

Brook  v.  Meltham  Urban  Distbict  Council.  C.A.  780.  Vol.  II.  K.B., 
October,  1908. 

STREETS. — Sewer — Satisfaction  of  Urban  Authority — Evidence — Local  Govern- 
ment—Public  Health  Act,  1873  (SS  4-  39   Vict.  c.  55),  s.  150. 

In  a  road  which  was  a  street  within  s.  150  of  the  Public  Health  Act,  1875, 
but  which  was  not  a  highway  repairable  by  the  inhabitants  at  large,  an  urban 
authority  in  1881,  at  the  cost  of  the  rates,  constructed  a  sewer  for  soil  only,  the 
surface  water  from  the  road  and  the  adjoining  houses,  both  before  and  after 
1881,  being  carried  away  by  channels  at  the  side  of  the  road.  In  1904,  there 
having  been  no  change  since  1881  in  the  number  or  character  of  the  adjoining 
houses,  the  urban  authority  gave  notice  under  s.  150  to  the  frontagers  in  the 
road  to  construct  a  sewer  in  the  road  for  the  purpose  of  carrying  away  the  surface 
water.  The  frontagers,  contending  that  the  road  was  not  a  street  not  sewered 
to  the  satisfaction  of  the  urban  authority  within  s.  150,  did  not  comply  with  the 
notice,  and  on  their  default  the  urban  authority  themselves  constructed  the 
sewer  and  sought  to  charge  the  expense  on  the  frontagers. 

Held,  that  it  was  a  question  of  fact  for  the  justices  whether  the  road  was  a 
street  not  sewered  to  the  satisfaction  of  the  urban  authority,  and  that  the  fact 
that  the  urban  authority  had  themselves  constructed  a  sewer  in  the  road  in  1881 , 
and  had  done  nothing  further  with  regard  to  the  drainage  of  the  road  until  1904, 
did  not  as  a  matter  of  law  preclude  the  justices  from  finding  as  a  fact  on  the 
evidence  that  in  1904  the  road  was  not  sewered  to  the  satisfaction  of  the  urban 
authority. 

Bloob  t.  Beckenuam  Urban  District  Council.  Div.  Ct.  671.  Vol. 
2  K.  B.  September  1908. 
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Adulteration,  xxiii.   192.   193,  877,  878;  xxiy.  251:  xxv.  .-178: 

XXVI.  355;  xwii.  27:'.,4-»3  ;  xxvni.  90,  2(>8. 

Air \\i\.  ISO 

Alkali  wastes  and  clu-mical  deposits,  \v.  I'S.'i. 

Buil(iin<»  by-la\\.s,  xxi.  541  ;  xxv.  378. 

Burial  ground,  xxvi.  408. 

Combined  di-aia  and  title,  xxvtii.  483. 

Common  lodging-houses,  xix.  327  ;  \xi.  265. 

Contracts,  xvi.  412. 

Conveniences,  xxvi.  0S6. 

Dairies  and  cowsheds,  xviii.  070. 

Drainage  districts,  xxvii.  612. 
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A  Plumbing  Catechlsm.* 

This  little  book  is  divided  into  sections  under  the  headings  Plumbing  Fixtures, 
Water-service  Pipes,  the  Design  of  Pipe  Systems,  Pumps,  and  the  effects  of 
Freezing;  the  information  being  given  in  the  form  of  answers  to  specific 
questions.  The  authors  are  both  members  of  the  American  Society  of  Inspectors 
of  Plumbing,  etc.,  and  are  doubtless  well  informed  in  American  practice.  They, 
however,  do  not  appear  to  be  in  touch  with  the  best  English  practice.  As 
examples: — the  references  to  painted  cast-iron  sinjjs  (page  14);  to  grease-traps 
(p.  17):  the  use  of  galvanised  iron  tanks  in  preference  to  those  made  of 
lead  for  storing  water  (p.  -17);  galvanised  wrought-iron  soil-pipes  (p.  58) ;  the 
use  of  oakum  for  calking  cast-iron  and  of  eartlienware  pipes  (pp.  61  and  63) ;  a 
minimum  thickness  of  g"  for  4"  cast-iron  soil  pipes  (p.  60) ;  the  omission  of 
trapping  the  bottom  ends  of  rain-water  pipes  under  certain  conditions  (p.  70) ; 
are  a  few  of  the  details  which  are  not  held  to  be  good  practice  in  this  country. 
It  is  diificult,  too,  to  understand  how  a  trap  can  be  rendered  proof  against 
siphonage  by  having  a  deep  water  seal. 

Speaking  generally,  there  is  some  doubt  as  to  whom  the  book  is  intended  to 
appeal.  In  the  preface  it  states :  "It  has  been  the  purpose  of  the  authors  in 
compiling  this  book  to  so  formulate  the  basic  principles  of  plumbing  design  and 
practice  as  to  crystallise  the  knowledge  of  the  skilled  plumber,  and  provide  to 
the  non-technical  reader  a  source  of  information  on  this  subject  as  free  as 
possible  from  the  puzzling  set  phrases  of  the  craft."  The  book  deals  largely  with 
"set  phrases  of  the  craft"  which  are  intelligible  only  to  professional  readers. 
In  the  absence  of  any  illustrations  those  who  have  no  knowledge  of  sanitary 
works  and  fittings  would  have  a  difficulty  in  appreciating  the  advice  it  contains. 
Those,  however,  who  are  cramming  for  an  examination  may  pick  out  a  few  aids 
to  a  successful  passing. 

The  book  is  strongly  bound,  well  printed  on  good  paper,  contains  84  pages  of 
text  and  a  copious  index,  and  is  of  a  size  convenient  for  carrying  in  the  pocket. 
The  price  of  one  dollar,  however,  appears  to  be  rather  high  for  so  small  a  book 
when  it  is  compared  with  the  cost  of  some  of  our  Engiisli  treatises  on  the  same 
subject.  J.  \V.  C. 

Physiology  for  Beginners,  t 

The  authorship  of  this  excellent  little  work  and  the  fact  that  it  has  been 
reprinted  nine  times  since   1894,  when   it  was  first  published,  are  sufficient 

•A  Plumbing  Catechism,  or  the  Theory  and  Practice  of  Plumbing  Design  in  Question 
and  Answer.  By  Chas.  B.  Ball,  JI.Am.Soc.C.E.,  Member  Americau  Society  Inspectors 
of  I'lumbing  and  Sanitary  Engineers;  and  H.  T.  Sherriff,  A.B.,  editor  of  Domestic  En- 
f/ineerinff,  Member  Amnricau  Society  Inspectors  of  Plumbing  and  Sanitary  Engineers. 
Dntnettic  Enyineering,  Chicago. 

t  Physiology  for  Beginners,  by  Sir  Michael  Foster,  K.C.B.,  M.D.,  F.R.S.,  and  Lewis 
E.  Shore,  M.D.  "266  P13.    London,  1907.    Macmillan  &  Co.    Price  23.  6d. 
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testimony  of  its  worth,  without  further  recomnieiidation.  >'ot  the  least  rahiable 
part  of  the  work  is  found  in  the  first  two  chapters,  which  are  devoted  respec- 
tively to  chemical  and  physical  facts  bearing  upon  physiology,  and  some  accouHt 
of  the  vital  phenomena  of  plants  and  animals. 

The  illustrations,  chiefly  diagrammatic  in  character,  are  either  original,  or 
borrowed  (with  consent)  from  such  works  as  Prof,  llusley's  "  Elementary 
Manual  of  Physiology  "  and  Prof.  Mivart's  •■  Elementary  Anatomy." 

The  book  is  admirably  clear  and  concise,  and  extreme  opinions  iipon  moot 
points  are  studiously  avoided.  The  paragraphs  on  ''A  purely  Vegetable  Diet'" 
and  "Alcoholic  Beverages"  furnish  excellent  examples  of  this  judicial  modera- 
tion, as  the  following  extracts  will  show  : — 

"  ^lan  can  adapt  himself  to  a  purely  vegetable  iliet,  and  in  fact  many  races 
live  exclusively  on  such  food  ;  but  a  mixed  diet,  one  containing  some  animal 
proteids  and  fats,  is  under  ordinary  circumstances  the  best. 

"There  is  no  doubt  that  a  certain  quantity  of  alcohol  is  injurious  and 
interferes  with  all  the  functions,  and  ultimately  brings  about  various  diseases, 
but  it  does  not  follow  from  this  that  in  smaller  quantity  it  may  not  be  harmless 
or  even  beneficial. 

"  The  limit  up  to  which  any  beneficial  effects  are  produced  is  soon  reached, 
and  beyond  this  it  only  does  harm.     This  limit  is  not  the  same  for  all  individuals. 

"The  effect  of  alcoholic  bererages  does  not  depend  solely  on  the  ordinarv- 
alcohol  in  them,  for  other  substances  which  they  contain  often  have  powerful 
actions  in  the  body. 

"In  some  cases  of  disease  alcohol  may  be  of  great  service,  but  in  health  it 
cannot  be  considered  a  necessity,  and  is  far  more  potent  for  evil  than  for  good."' 

The  book  is  a  complete  resume  of  up-to-date  elementary'  physiology,  and  will 
doubtless  retain  the  high  place  in  the  opinion  of  teachers  which  it  has  always 
hitherto  occupied.  P.  B. 

Kei'ort  of  thk  EniCAXiox  Committek  ok  the  London 
County  Council.* 

It  is  doubtful  whetiier  there  is  any  more  valuable  publication  upon  school 
hygiene  than  Dr.  Kerr's  annual  Eeport. 

It  contains  careful  records  of  observations  made  by  a  staff  of  tniined  experts 
\\\\o  have  an  unrivalled  field  for  their  investigation.  The  observations  and 
experiments  are  concerned  not  merely  with  the  matters  which  usually  come 
under  the  ken  of  the  school  sanitarian — ventilation,  lighting,  infectious 
diseases — but  with  matters  like  word-bhndness,  word-deafness,  the  stages  in  the 
development  of  speech,  fatigue  as  affected  by  school  conditions,  racial  differences 
as  affecting  growth,  etc.,  etc.  The  reiwrt,  therefore,  is  a  storehouse  of  facts, 
suggestions  and  methods.  It  should  be  carefully  studied  not  only  by  medical 
officers  of  health,  but  by  all  who  are  interested  in  the  great  task  of  placing 
education  upon  a  thoroughly  scientific  foundation. 

Inspectors  of  schools,  heads  of  training  colleges,  professors  of  education, 
members  of  Parliament,  will  (iiid  in  these  pages  well-arranged  and  carefully 
tabulated  facts  which  must  ])rove  of  the  utmost  in\portance  in  discussing 
national  education  in  regard  to  national  health. 

In  new  of  the  medical  inspection  of  school  children  soon  to  be  initiated,  the 


*  Report  of  the  Kdiication  Committoe  of  the  London  County  Council,  lubmitting  the 
Report  of  tlie  Medicul  OIHcer  (Kducation)  for  the  year  ending  31st  March,  1907 
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■icetions  dealing  with  the  Examination  of  Infants,  and  the  Inspection  of 
Secondary  Schools  and  Training  Colleges  (pp.  6-10),  will  to  many  have  a  special 
interest. 

Dr.  Kerr's  statement  that  "  it  is  of  special  importance  to  have  children 
examined  at  the  ages  of  three  to  five  years,  to  detect  the  beginnings  of  diseases  " 
(like  tubercular,  bone  and  joint  diseases),  may  have  some  influence  in  modifying 
public  opinion  as  to  the  age  when  school  attendance  sliould  begin. 

It  is  made  evident  that  medical  inspection  "means  sooner  or  later  the  estab- 
lishment of  school  clinics  for  treatment  in  quite  restricted  and  defined  ways." 
A  weekly  clinic  was  instituted  at  the  Head  Office  for  the  detailed  examination 
of  various  difficult  cases,  and  greatly  simplified  and  relieved  administrative 
treatment. 

The  medical  inspection  of  secondary  schools  seems  already  to  have  been 
fruitfid  of  practical  results.  Head  teachers  in  some  of  the  girls'  schools  "  feel 
the  great  help  of  medical  examinations.  They  have  altered  time-tables,  arrangfd 
special  classes,  and  made  individual  arrangements  to  suit  particular  pupils 
according  to  the  doctor's  advice."  It  is  worth  noting  that  "the  most  striking 
fact  brought  out  by  the  medical  inspection  seems  to  be  ignorance  of  the  ordinary 
elementary  rules  of  health.  With  these  girls  a  course  of  hygiene  should  take  a 
leading  and  prominent  position  in  the  school." 

Extraordinary  care  has  been  taken  with  the  statistics  of  growth  of  London 
children,  and  the  method  of  arriving  at  the  careful  records  of  height  and  weight 
is  so  clearly  stated  that  others  may  be  able  to  draw  up  similar  tables  for  different 
districts,  and  a  really  reliable  series  of  recorf's  for  comparison  may  be  looked  for 
at  an  early  date.     The  diagrams  enalile  the  reader  to  see  the  results  at  a  glance. 

The  sections  dealing  with  dental  conditions,  spinal  curvature,  pulmonary 
tuberculosis,  tonsils,  and  adenoids  are  not  mere  statements  of  dry  facts,  but  are 
important  additions  to  our  knowledge  of  these  subjects,  and  contain  valuable 
suggestions  as  to  their  practical  treatment. 

The  series  of  observations  on  the  effect  of  ventilation  on  school  fatigue  gives 
some  curious  results,  c.^.,  that  slight  fatigue  seems  to  improve  the  capacity  for 
mental  work,  but  we  have  not  space  to  do  more  than  call  attention  to  them. 
The  two  pages  about  fatigue  and  I'ifle-shooting  tests  (pp.  '29,  liO)  are  of  great 
educational  interest. 

The  inquiry  on  the  development  of  speech  which  has  been  started  by  Dr. 
Ernest  .Tones  promises  to  supply  the  educationist  with  data  of  great  importance, 
and  if  the  mental  factors  of  speech  ran  also  be  investigated  the  result.s  will  afford 
fresh  light  upon  stages  and  methods  of  linguistic  education.  Altogether  this 
report,  like  its  predecessors,  is  a  volume  of  real  scientific  value,  and  of  national 
interest.  .I.E. 

Land  Treatsient  of  Sewage.* 

The  Royal  Commission  on  Sewage  Disposal  was  appointed  just  ten  years  ago 
to  inquire  and  report  on  the  methods  for  treating  and  disposing  of  sewage,  and 
although  the  Commission  has  from  time  to  time  issued  various  voluminous 
blue-books,  much  disappointment  still  prevails,  as  they  aft'ord  little  practical 
information  for  the  assistance  and  guidance  of  the  many  town  councils,  sanitary 
authorities,  civil  engineers,  and  others  interested,  who  have  been  anxiously 
looking  forward  to  the  results  of  their  labours. 


*  Land  Treatment  of  Sewage:  A  JJigest  of  the  Reports  made  to  the  Royal  Com- 
miesion  on  Sewage  Disposal  by  their  specially  appointed  Officers.  76  pp.  London,  1^07. 
The  Sii n-ei/'ii:  iinil  .^fi/riicipal  and  Coitnty  £>i//meer.     Price  iis. 


SUPPLEMENT. 


The  great  centres  of  population  throughout  the  United  Kingdom  remaiu 
pretty  much  as  they  were,  their  sewage  being  still  but  partially  dealt  with,  while 
large  sums  of  money  continue  to  be  spent  on  experimental  works. 

It  is  refreshing,  therefore,  to  find  Mr.  II.  T.  Scoble,  in  his  book,  making 
some  effort  to  draw  information  from  those  blue-books  which  might  be  of  some 
practical  benefit.  Mr.  Scoble  has  given  his  attention  mainly  to  the  Fourth 
Report,  Vol.  IV.,  parts  i.  to  iv.,  which  was  issued  in  1904,  and  he  condenses  its 
787  closely- printed  pages  considerably,  his  own  book  numbering  but  76  pages 
of  clear  and  open  print. 

The  subject  of  sewage  treatment  has  undoubtedly  of  late  lapsed  far  too  much 
into  the  region  of  theory,  and  5Ir.  Scoble  deserves  credit  for  endeavouring  tt> 
treat  it  from  a  more  practical  point  of  view. 

Among  the  points  quoted  by  Mr.  Scoble  it  may  be  well  to  note  the  con- 
clusion of  the  first  Sewage  Commission,  which  reported  in  IStio,  after  eight 
years  of  investigation,  as  follows  : — "  The  right  way  to  dispose  of  town  sewage 
is  to  apply  it  continuously  to  land,  and  it  is  only  by  such  application  that  the 
pollution  of  rivers  can  be  avoided." 

Nearly  half  a  century  h,is  elapsed  since  that  conclusion  was  arrived  at,  but 
the  first  portion  of  it  is  as  true  to-day  as  it  was  then ;  and,  provided  that  all  the 
conditions  are  favourable,  there  is  no  better  way  of  treating  sewage  to-day  than 
by  applying  it  to  land.  It  has  been  the  reckless  disregard  of  local  conditions, 
and  the  application  of  sewage  to  land  whether  those  conditions  were  suitable  or 
not,  which  has  brought  this  method  into  such  disrepute  during  all  these  years, 
and  Mr.  Scoble  has  done  a  great  pubhc  service  in  emphasising  that  fact. 

It  is  true  that,  since  the  18G5  First  Beport  of  the  Royal  Commission,  very 
considerable  advance  has  been  made  in  the  matters  of  adjuncts  to  treatment  on 
land.  In  the  first  place,  chemical  treatment  of  sewage  by  precipitation  has  been 
and  is  in  many  instances  successfully  employed ;  also  that  during  recent  years, 
as  Mr.  Scoble  points  out. ''  The  advent  of  bacterial  processes  for  the  purification 
of  sewage  has  had  far-reaching  effects:  not  only  have  many  installations  been 
erected  throughout  the  country,  but  attention  has  been  redirected  to  land 
treatment.  It  is  now  clear  that  much  of  the  work  performed  in  the  land  is 
due  to  bacteria,  and  sewage  farms  need  no  longer  be  conducted  by  rule-of- 
thumb  methods." 

The  progress,  too,  which  has  been  made  in  bacteriological  investigations  since 
the  First  Report  in  1865  has  resulted  in  leading  engineers  to  a  more  efficient 
manner  of  constructing  and  using  artificial  filters  for  sewage  effluents.  The 
progress  in  this  direction  cannot  be  overrated,  inasmuch  as  by  the  employment 
of  properly  designed  and  constructed  and  properly  used  filters,  it  is  now  quite 
practicable  to  dispense  with  land  treatment  in  cases  where  it  is  not  possible  to 
obtain  land  having  the  necessary  area  and  suitable  conditions.  All  these 
points  are  embodied  in  Mr.  Scoble's  book,  but  space  does  not  permit  here  of 
quoting  more  fully  from  his  work. 

Mr.  Scoble  is  to  be  congnitulated  upon  this  recent  contribution  to  sewage 
literature,  which  will  repay  the  careful  attention  of  the  sanitary  engineer,  who  will 
find  in  it  a  safe  guide;  and  if,  in  the  future,  the  engineer  will  strictly  confine 
his  attention  to  local  conditions,  as  well  as  local  circumstances  and  requirements 
in  each  case  upon  which  be  is  called  to  advise,  bearing  in  mind  that  there  is  no 
one  method  per  se  for  the  treatment  of  sewage,  but  in  most  instances  a  com- 
binatiim  of  methods,  and  that  scarcely  two  cases  can  be  dealt  with  alike,  he  will 
avoid  a  repetition  of  the  many  failures  hitherto  and  advance  the  practical 
treatment  of  sewage  more  than  has  been  the  case  for  many  years  past.     Above 
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ill],  he  should  avoid  the  too  oft  made  mistake  of  trying  to  effect  sewage  treat- 
ment at  too  small  an  outlaj' in  money  for  construction  of  adequate  works  and  for 
their  efficient  management  afterwards.  J.  C.  INI. 

Ikkigation.* 

The  art  of  the  civil  engineer,  directing  "the  great  sources  of  power  in 
Nature  for  the  use  and  convenience  of  Man,"  has  probably  been  exercised  for 
a  longer  period  on  irrigation  than  in  any  other  direction,  and  the  latest  book  on 
that  branch  of  engineering  is  well  worthy  of  study  wherever  rainfall  is  deficient 
or  cannot  be  depended  upon  to  supply  at  all  times  the  demand  of  plant  life  for 
moisture,  and  where  under-drainage,  either  natural  or  artificial,  can  enable 
vegetation  on  any  land  to  profit  from  a  bouiitiful  supply  of  water. 

Provided  the  latter  condition  of  good  drainage  exists,  the  supply  of  water 
alone  will  increase  the  crops  grown  on  any  land,  and  if  the  source  of  supply  be 
a  river  like  the  Nile  in  Egypt,  bearing  silt  or  other  manurial  matter  in  sus- 
pension or  solution,  the  farmer  is  doubly  benefited  by  distribution  of  a  fertilising 
stream  over  his  fields.  This  fact  was  recognised  long  ago,  as  is  testified  by 
existing  traces  of  extensive  works  of  irrigation,  and  of  the  populations  which 
could  only  have  been  supported  by  the  fruits  of  such  irrigation  on  the  sandy 
plains  of  Asia  and  Egypt. 

During  the  last  fifty  or  sixty  years  the  Indian  Government,  stimulated 
by  frequent  famines,  has  carried  out  magnificent  irrigation  «-orks  and  a  school  of 
engineers,  who,  becoming  experts  in  the  construction  and  maintenance  of  those 
works  in  India,  have,  under  Lord  Cromer's  government,  brought  Egypt  to  her 
present  prosperous  condition — but  Australia,  South  Africa,  and,  later  on,  perhaps 
Asia  Minor  also — will  afford  ample  scope  for  the  irrigation  branch  of  engineering 
in  the  future. 

There  is  present  need  therefore  of  such  a  work  as  that  undertaken  by  its 
author,  "to  collect  in  small  compass  the  principles  on  which  irrigation  engineering 
is  based,  illustrated  by  examples  of  their  being  put  in  practice  in  India  and 
Egypt  with  w  hich  he  has  been  personally  connected." 

Beginning  with  basin  irrigation,  in  which  land  adjoining  a  river  is  submerged 
by  its  water  in  time  of  floods  only,  when  little  control  can  be  exercised  as  to 
quantity  and  duration  of  the  irrigation,  we  advance  to  a  system  by  which  a  river 
is  dammed  up  bv  regulating  works,  and  branch  and  distributory  canals  lead  its 
water  even  to  distant  lands,  which  can  thus  be  watered  at  all  seasons  to  the 
best  advantage,  as  in  the  case  of  the  Assouan  dam  and  reservoir  on  the  Nile. 

It  is  thus  that  modern  science  comes  in,  and  the  author  well  describes  the 
principles  and  the  diflficulty  of  adapting  them  to  local  conditions  so  as  to  secure 
the  maximum  of  beneficial  results  from  the  necessarily  heavy  outlay  required  for 
the  construction  of  permanent  irrigation  works,  because  the  water  sbouhl  be  kept 
moving  in  the  reservoir  and  in  the  canals  sufficiently  to  prevent  deposit  of  silt 
until  it  has  reached  the  fields,  where  its  rate  of  flow  must  be  checked  to  favour 
deposition  of  silt,  but  absolute  stagnation  must  be  avoided  as,  in  all  cases,  pre- 
judicial to  plant  growth. 

A  too  rapid  flow  in  the  canals,  on  the  other  hand,  would  cause  scour  and 
injury  to  the  channel,  whence  it  becomes  necessary  to  calculate  the  area  of  land 
requiring  water,  the  probable  volume  of  the  latter,  and  to  arrange  sections  and 

*  Irrigation,  by  Sir  Hanbury  Brown,  K.C.M.G.,  M.Inst.,C.E.,  late  Royal  Engineers. 
307  pp.     London,  1907.     Archibald  Constable  &  Co.,  Ltd.     Price  30s. 
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gradients  which  will  give  tlie  requisite  velocity  in  the  several  branch  iiiid  distri- 
buting canals  according  to  their  several  "  duties"  thus  determined. 

The  construction  of  river  dams  is  discussed,  with  numerous  examples  which 
have  come  under  the  author's  observation,  and  the  opinion  is  expressed  that,  for 
India,  the  best  form  of  regulator  is  a  ueir,  raised  but  little  above  the  river  bed, 
with  movable  shutters  on  its  crest  worked  from  a  bridge  overhead,  or  self-actint; 
ones,  which  collapse  when  the  flood  reaches  a  certain  level  and  can  be  erected 
again  by  hand  \Then  the  river  is  low  again  as  in  thr  case  of  the  weir  of  the 
Kiver  Sonc.  A.  S.  .7. 


ARTICLES   RELATING   TO    PUBLIC    HEALTH,* 
Appearing  Id  the  cbief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  Ifadiuijs : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

Tke  articles  referred  to  in  this  list  are  as  far  as  j'ossible  collected  and  filed   in 

the  Library  of  the  Institute  for  the  use  of  the  JUembers  and  Associates. 

Building'  Materials,  Construction,  and  Machinery. 
*' ExfilXEERiNG  Reioud."     Tlio  Jolui  "W.  Forjfusou  Co.  Instructions  for 
Foremen.     23rJ  Nov.,  VMl,  p.  57:1. 
A  copyrighted  manual  of  rules  for  Construction  Foremen. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

E.\|iorinieiital    Puritication  of   Moston  Sewaije.     .">()tii  Now,  11H)7, 


p.  007. 

Abstract  of  a  paper  by  ^lessrs.  Winslow  &  Phelps  of  the  Sanitary  Kesearcii 
Ijaboratory  and  Sewage  Kxperinient  Station  of  the  Massaclniselts  Iiistitiile  nf 
Technology. 

Tlie  Fiitratioii  of  tiie  Croton  Water  Sui)idv  of  New  \\>vk.     l'3rd 

Nov.,  l!l()7,  ]).  fxil. 

llliiMtraled  description  of  llie  settling  tani>s  uiid  ll'-acrc  liili^r  l)rds.  in  ferro- 
concrete construction. 

Tlie  Sterilisation  of  Treated  Sewage.      Kitii  Nov.,  I'.MIT,  p.  517. 

Ex])eriments  on   the   gennii'idal  effect  of  co|iper   upon    sewage   cflluents   i>f 

different  (piiililies. 


■Members  or  AMOCiates  witbing  to  file  or  catalogue  tlietie  Titles  cau,  on  application, 
be  supplied  with  excerpt  copiea  fur  this  purpose. 
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MEETINGS    HELD. 


EXA.MIXATIOX.S. 

The  following  Examinations  have  been  held  : — 

Ej'amination  Qnalifyintj  for  Memhersldp. 

Plymoutli,  Jan.  2.5th 1  candidate;  Xo  certificate  granted. 

Sanitary  Science  ax  applied  to  Buildings  and  Public  Works. 
Hong  Kong,  Oct.  28tli  and  oOtli,  11107     1  candidate  ;       1  certificate  granted. 
Flyinoutli,  Jan.  24th  and  2.")th 1  candidate:      1  certificate  granted. 

Inspectors  of  Nuisances. 
Hong  Kong,  Oct.  28th  and  30th,  1  y07    6  candidates :      4  certificates  granted. 
I'bimouth,  Jan.  24:th  and  2oth 23  candidates;  13  certificates  granted. 

Candidates  who  have  received  Cektiticates. 

Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 

Pahkek.  Alex.  A'eexox.  Pekkixs,  Samuel  Baeclay. 

Inspectors  of  Nuisances. 
AxDEESOx,  Fi;axces  Amabelle.  Sclatee,  Peecy  Hexry. 

Bori),  Samcel  Eobeet.  Seatox,  Cicely  Maud. 

BeETT,    CuAELES    AYaLTEE    TilOBXIdV.  iSEATOX,    DOEOTnT    LiLIAX. 

Gale,  Harey.  Thomas,  Llewellix  .James. 

GoTETT,  Philip  Beestox.  Tolciiee,  "William  Hexet. 

HuTiox,  .Joux,  ,Sergt-Mai.,  E.A.M.c.                  Waedle,  Alice. 

Metheeell,  Alfeed.  Willis,  George. 

Pellow,  .Tames.  Wiltshire,  Leoxaed  .Johx. 

EeTELL,    WlLEEEi)    GeOEGE. 

FORTHCOMING   MEETINGS. 


COXGKESS   AXD    ExiIIBITlOX,    19o8. 
The  Congress  will  be  held  at  Cardiff,  Julv  13th  to   I8tli,  under  the 
presidency  of  the  Rt.  Hon.  the  Earl  of  Plymouth,  C.B.,  P.C.,  D.L.,  J.P., 
Jjord-Lieutenant  of  (ilamorganshire. 

Lecti  i;k  to  Tin:  Instii  iTi:. 
"  The  Results  of  Sanitation  in  the  EfHciency  of  Armies  in  Peace  and 
War."      Owing  to  the  illness  of    Surgeon-General    Sir  Arthur   Keogh, 
K.C.B.,  M.D.,"LL.D.,  Dircctor-(jreneral,  Army  MecUcal  Service,  the  date 
cannot  be  definitely  arranged  at  present. 

Ses.<ioxal  Meetings. 
London,  Wednesday,  February  12th,  at  8  p.m.     Discussion  on  "  Rivers 
Pollution,   with    special    reference   to  the  Board   proposed  by  the  Royal 
Commission,"   to    be    opened    hv  Sir  AVilliam    Ramsuv,   K.C.B.,   LL.D., 
D.Sc,  Ph.D.,  F.R.S. 
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Xottinghani,  Saturday,  February  lotli,  at  11  am.  Discussion  on 
"  Present-day  Eoad  Kequii-ements  in  Town  and  Country,''  to  be  opened 
by  K.  Purneil  Hooley,  M.Inst.CE.,  County  Surveyor,  Nottingliamshire. 
A'isits  will  be  made  to  Corporation  W'orlcs  and  Ways  Depot  and  to  inspect 
the  various  types  of  road  pavincj  in  and  about  the  city. 

Blackpool,  March  IStii,  at  7.30  p.m.  Discussion  on  "  Sewer  Ventila- 
tion and  the  Interceptinr;  Trap."  to  be  opened  bv  F.  J.  H.  Coutts,  M.D., 
B.Sc,  D.P.H.,  F.C.S.,''  Medical  Officer  of  Health  for  the  County 
Borough,  and  J.  S.  Brodie,  A'soc.M.Inst.C.E.,  Engineer  and  Surveyor  for 
the  County  Borough.  On  Saturday,  March  14t]i,  visits  will  be  made  to 
the  Destructor  and  Electricity  Works,  Infectious  Disease  Hospital,  etc. 

AxxcAL  Meeting  of  Associates. 
Londoti,   Tuesday,   March  24tli.     In  the  Parkes   Museum,  at  8  p.m. 
Address    by    H.    Percy    Boulnois,    M.Inst.CE.,    on    "  House    Refuse, 
Collection  and  Disposal." 

EXAMIXATIOXS. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectoi-s  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life — 

JIult,  Feb.  -Jlst  and  22nd.  Bladlmrn,  Feb.  28th  and  20th. 

Hereford,  March  20th  and  21st. 
Inspectors  of  Meat  and  other  Foods — 

Glasgou;  February  7th  and  8th.  I/iiU,  March  Gth  and  7th. 

Students'  Lectures. 
Sanitar^j  Ojficeri!. 
The  Forty-fifth  Course  of  Lectures  and  Demonstrations  to  Sanitarv 
Officers  will  commence  on  Moiuhiy,  February  17tli.  Tlie  Lectures  include 
tiie  subjects  scheduled  for  the  E.\aniinations  hel<l  by  Tlie  Royal  Sanitarv 
Institute  and  the  Sanitary  hispectors  E.xamination  Board  (formed  by  The 
Sanitary  Institute  and  other  bodies). 

Sanitary  Science  as  applied  to  Buildings  and  Public   Workn. 
A  Course  of  Lectures  and  Practical  Demonstrations  has  been  arrange  1 
to    assist    those   wisliing    to  obtain    the   Certificate    of    the    Institute    in 
Sanitary  Science  as  apjiiied  to  Buildings  and  Public  ^Vorks,  commencing 
on  February  2(>tii. 

IJi/gieiie  in  ilg  Bearing  on   School  Life. 
This    Course    of    Lectures,    commencing   on    March    2nd,    has    been 
arranged    to   assist   Teachers  and    others    interested    in   the  training  of 
children  and  the  structural  conditions  of  the  Schotil,  who  purpose  entering 
for  the  E.Namination  of  the  Institute. 

Practical   Training  for  Meat   InspcrtorK. 
The  Twelftii  Course  will  commence  on  February  21st,  and  will  consist 
of  systematic  Practical  Training  in  the  Inspection  of  Meat  at  a  Cattle 
Market,  including  Demonstration  on  live  cattle  aiul  sheeji,  slaughtering 
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and  dressinc  of  animals,  names  and  situations  of  the  organs,  diseases  of 
animals,  methods  of  stalling,  arrangements  of  markets  and  byres,  etc.,  and 
will  include  the  Lectures  on  Meat  and  Food  Inspection  given  in  the 
Parkes  Museum,  Demonstration  and  Inspection  at  Fish  Market,  and  In- 
spection and  Demonstration  at  a  Knacker  Yard. 

Special  Course  on   Food  and  Meat  Inspection. 
Seventh  Special  Course  for  Commissioned  Officers  and  Professional  Men 
preparing  for  the  Examination  for  Inspection  of  Meat  and  Other  Foods, 
will  commence  on  April  27th. 

The  dates  and  subjects  of  the   Lectures  and  Demonstrations  in  each  Course 
are  given  month  by  month  in  the  Calendar. 


Calendar,  Febrvary  and  March,  1908. 

As  far  as  at  present  arranged. 


Council  Meetings  are  held  Monthly  on  the  Second  Wednesday  in  each  Month 

and  the  Standing  Committees  in  the  preceding  week. 
Exhibition  Committee         .         .  1  Monday  Ln  the  week  preceding  the  Council,  at 
Congress  and  Editing  Committee}  4.30  p.m.  &  5.30  p.m. 

Examination  Committee     .         .|  Tuesday  in  the  week  preceding  the  Council,  at 
Museum  and  Library  Committee  J  4  p.m.  and  5  p.m. 

Special  Purposes  Committee        .  |  AVednesday  in  the  week  preceding  the  Council, 
Finance  Committee    .         .         .)  at  4  p.m.  and  5  p.m. 

Parliamentary  Committee  .         . )  ^^  occasion  requires. 
Jsew  Premises  Committee  .         .) 

The  Parkes  Sluseum  is  open  free,  on  Mondays  9.30  a.m.  to  S  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

Cou^icil  and  Committee  Meetings  are  suspended  during  August  and  September,  and 
the  Museum  and  Library  are  closed  on  Public  Uolidaiis. 

FEBRUARY. 
6    Th.  Public  Meeting  re  Congress  at  CiirdifE  at  3.30  p.m. 
I    q"  I  Examination  for  Inspectors  of  Meat  and  other  Foods.  Glasgow. 

r^  W  Sessional  Meeting,  Lonhox,  at  8  p.m.  Discussion  on  "Rivers  Pollution,  with 
special  icterence  to  the  Board  proposed  liy  the  Royal  Comojission,"  to  be 
opened  by  Sir  William  Ramsay,  K.C.B.,  ll.d.,  d.sc,  Ph.D.,  f.r.s. 

15  S.  SessionarMeeting,  NoiTi.NGH.-xM.  at  U  a.m.  Discussion  on  "Present-day 
Road  Rcquirrmeius  in  Town  and  Country,"  to  be  opened  by  E.  Purnell  Hooley, 
M  INST  c  E  County  Surveyor,  Xotts.  C.  U.  Visits  will  be  made  to  the  Corpora- 
tion Works  and  Ways  Depot,  and  Inspections  ol  various  types  of  road-paving 
in  and  about  the  city. 

17  M  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  A:  Introductory  Remarks, 
Public  Health  Acts— English,  Scotch,  Irish;  other  Statutes  relatmg  to  Public 
Health;  By-laws  (Model,  etc.K  Regulations,  Orders,  Memoranda,  etc.,  by 
J.  Pries'tleyi  b.a.,  m.d.,  m.k.c.s.,  d.p.h.,  m.o.h.  Lambeth. 

19  W  Lecture  to  Sanitarv  Officers  at  7  p.m.  Sanitarj-  Law,  B :  Public  Health  (London) 
Act  •  MeUopolis'Lociil  Management  Acts ;  By-laws  and  Regulations  in  force  in 
the  Admiuislraiive  County  of  London,  by  J.  Priestley,  b.a.,  m.d.,  m.h.c.s.,  d.p.h. 


•  Examinations— Blackbum. 
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21  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  C  :  Factory  and  Workshop 
Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  affect  the  Sanitary 
Inspector:  Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  J.  Priestley, 

B.A.,  M  D.,  M.R.C.S.,  D.P.H. 

21    F.     Lecture— Meat  Inspectors'  Course,  at  (>.30  p.m. 

■'I     F  "' 

Z.,    ^'  •  Examinations — Hull. 

•24  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — General, 
A:  Outdoor,  by  A.  Wellesley  Harris,  u..u.c..s.,  d.i'.u.,  m.o.h.,  Lewisham. 

25  T.    Lecture  to  Sanitary  Officers  at  7  p  m.    Duties  of  a  Ssmitary  Inspector — General. 

B:  Indoor,  by  A.  Wellesley  Harris,  m. ».(..>-.,  d.p.h. 

26  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).  Conducted  by  James  R  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

38  F.  Lecture  to  Sanitary  Officers  at  1  p.m.  Duties  of  a  Sanitary  Inspector— C  : 
Oifensive  Trades  and  Trade  Nuisances,  etc.,  by  A.  Wellesley  Harris,  m.h.c.s., 

D.P.H. 

i    l}^ 

29    8.    Demonstration— Meat  Inspectors"  Course,  at  2  p.m. 

29  S.  Inspection  and  Demonstration  in  tlie  District  of  Chiswick,  at  3  p.m.  Conducted 
by  J.  H.  Clarke,  Chief  .Sanitary  Inspector. 

MARCH. 

2  M.    Lecture  to  Sanitary  Officers  at  7  p.m.    "Infectious  Diseases,"  by  Prof.  A.  Boslock 

Hill,  M.D..  M.sc," M.O.H.  Wai'wickshire  C.  C. 

3  T.    Lecture  to  Sanitary  Officers  at  7  p.m.     "  Methods  of  Disinfection."  by  Prof  A. 

Bostock  Hill.  M.b.,  m.sc. 

4  W.   Inspection  and  Visit  to  Common  Lodging  House,  Kcmble  Street,  Drury  Lane, 

W.C,  at  2.30  p.m. ;  and  at  4  p.m.  Inspection  of  Messrs.  Callard,  Stcwai  t,  and 
Watt's  Bakery,  Little  Dean  Street,  Soho,  W. 

4  W.  Lec^ture  to  Sanitary  Officers  at  7  p.m.     '■  Elementjuy    Statistics,"  by  Prof.  A. 

Bostock  Hill.  M.B.,  M.sc. 

5  Th.  Lecture  to  School  Teachers  at  7  p.m.     "  Physiology,"  by  Prof.  H.  K.  Kenwood. 

M.B.,  D.P.H. 

5  Th.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspectors  Office, 
at  the  Pul)llc  Health  Office,  Town  Hall,  Upper  Street,  Islington,  X.,  at  7  p.m., 
by  James  H.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough  of  Islington. 

5    Th.  Lecture — Meat  Inspectors"  Course  at  l>.30  p.m. 

«i    F.    Lecture  to  School  Teachers,  at  7  p  ni.    "  Physiology,"'  by  Prof.  H.  K.  Kenwood, 

M.B.,   D.P.H. 

•j  P.  Lecture  to  Sanitary  Officers  at  7  p.m.  "Elementary  Science  :  Physics,  Chemis- 
try," by  E.  J.  Steeginaun,  .m.b.,  m.u.c.s.,  u.p.U. 

J     a'  I  Examination  for  Inspectors  of  Meat  and  Other  Foods,  Hull. 

APRIL. 
16.    W.  Ordinary  General  Meeting,  at  4.3U  p.m. 

.M.\Y. 

12  r.    Annual  Dinner  of  the  Institute,  "t  tbe  Lnnglmm  Hotel.  The  rrt.-idoui.  His 

Grace  the  Duke  of  .Northumberland,  in  the  chair. 

JULY. 

13  J2.     Congress  and  Exhibition,  Cardiff. 


1  1  SUPPLEMKNT. 

LIST   OF   HON.    FELLOWS,    MEMBERS   AND 
ASSOCIATES  ELECTED, 

.lAMAKy,  1908. 


leg.        Date  of  HONOEAKY     l''EL]>OW«. 

So.       Election. 

'^'  190.^.  Jan.       B.vDALOxi,  Professor  Dutt  Cavaliere  Giuseppe,  Via 

iSalhistiana  lU,  Home. 
°"  1908.  Jan.       Buegeesteix,  Professor  Dr.  Leo,  Banjersintalgasu 

28,  Vienna. 
'■■■'  1908.  Jan.       Chlopixe,  ProfL-.-^sor  (i.  W..  St.  FcU-rshm-g,  Juissia. 
"'  1908.  Jan.       Gkiesbach,  Professor  Dr.  H.,  MaJhausen,  Els. 
"  1908.  Jan.       Kirchser,    Professor    Dr.,    Landshxterstrassc    'S'>, 

Berlin,    II'. 
"'•  1908.  Jan.       iMathieu,     Dr.    Albert,     ;f7,    Itm    de«    Mathanas, 

Paris. 
"'  1908.  Jan.       MisnniA,  Professor  Dr.  M.,  m.j)..  I'rinc'qtal  Medical 

Officer,  Minislrif  of  I'Jducation,  Tokyo,  Japan. 
'"  1908.  Jan.       Paui.iasi.  Luigi,  Professor  of  Hyrjiene,   Vnirersiti/ 

of  Turin,  Italy. 
'■'  1908.  Jan.       Palmbeeu,  Professor  Dr.  Alb., //t'/«t)(_v/o/-s, -/•'nJd/K^. 
'"  1908.  Jan.       Pinchisg,  Sir  Horace  Henderson,   k.c.m.g.,  m.a., 

L.H  C.P.,  i[  E.C.S.,  Director-d'eiieraL   PalAic  Health 

De/iartinent,  Cairo,  l''i/yjit. 
•'  1908.  Jan.       Kuffer,  Marc  Annand,  c.m.c^..  m.\.,   m.i>.,  utu., 

r.L.S.,  l.s.s.,  Uatnleh,  Ke/ypt. 

MEMBEES. 


X  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Nuisances. 

-"•'  190S.  Jan.  ^JBaldwix,    Ernest  "Wilfred,   cio,    Kiny.tuvod    l^oad, 

Winihhdon,  Surrey. 
■-'"'  1908.  Jan.     *B);Kt)i.    Harrv,    55,    Si.cth    Aeenue.    Manor    Park. 

Esse.r. 
'^^''  1908.   Jan.   *JBi'tlek,  Stanle}'  George   Montague,  llool-,  Winch- 

Jield,  Hants. 
-^""190^.  Jan.     JBrxTox,    Antlionv,     lUavarra.     Tutlnnd,    Isle    of 

\Vi,/l,l. 

■'■'  1908.  Jan.       tiiori'EH.    Eicliard     Blayiock.    p.a.s.i.,     Miinicijial 
Offices.    Lieerjiool. 
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-'•-190S.  Jan.  iFoRTrxE,  Sidnev  Herbert,  p.a.s.i.,  Haidlei/.  Villa, 
Oldjield  Park;  Bath. 

"■^1908.  Jan.       Hlxter,   Miss  Marian,  l.s.a.,  d.p.h..  21,  Tkuiloe 

i^quare,  S.  ^F. 
"''1908.  Jan.       Jenkins,   J.  D.,  m.d.,   b.-s-losd.,  d.p.h.,   m.k.c.s., 

L.U.C.P.,    (M.O.H.),  Bnjnijoh».    Yftrad,  Rhomlda, 

Glain. 

""  1908.  Jan.     *Joses,    Arthur    Edward,     -J.    .Si.     Mark's    Square, 

liegent's  Park,  X.  W. 
"'■  1908.  Jan.     *Kirk,  Allan,  p..\..s.i ,  Citii  Sarveijor's  Office.   Town 

llall,  Manchester. 
""  1908.  Jan.     *Lixg,  Eidiard  Bertram,  53,  Dorothy  lioad,  iMien- 

der  Hill,  ,S.  W. 
"'•''  1908.  Jan.       Lotett,  Robert  W .,  m.d..  -I'M,  Marlborough  Street, 

Boston.  U.S.A. 

""  1908.  Jan.     *Moss,  Sidney  Kobert,  28,  A.Min  Grove,  Lincoln. 

""  1908.  Jan.  Pe.\.rsox,  Albert  E.,  m.e.c.s.,  l.k.c.p..  City  Hos- 
pitals, Seacrofi,  7^eds. 

"''°  1908.  Jan.     *Pritch.vri),  Harold,  18,  Mcholas  Street,  Burnley. 

"'■'■  1908.  Jan.  Porter,  Charles,  m.d.,  b.sc,  (M.O.H.),  The  Town 
Hall,  Hosebery  Arenite,  E.G. 

^^'■'1908.  Jan.  Stamp,  Edward,  Florence  House.  I)ewsna2i  fMne, 
DahinJiAd,  Cheshire. 

"•''  1908.  Jan.       Steele,  David  AS'allace,  Science  Teacher,  The  Mininy 

and  Technical  College,   W'iyan,  Imucs. 
"■"' 19us.  Jan.     :;TnoMPSox,   Frederick   William,  p.a.s.i.,   co   Mrs. 

Reynolds,   Woodthorpe  lioad,  Ashford,  Middlese.v. 
"■"19(18.  Jan.     ijTowxsEXD,    Edward   A.,    p.a.s.i.,    131,    M'iyhtman 

lioad,  llarrinyay,  A\ 
""1908.  Jan.'iWWiL-sox,  Fred.,  24,  Palace  Gardens,  Enfield. 
•iMajQQj    jjj||_       Zaiior,     llenrv,     M.D.,    Health    Officer   of    Prague. 

Buhemiii. 


ASSOCIATES. 

i  Marked  thus  hive  paaHed  the  Examlaation  for  Inspecton*  of  Nuisancer. 

S  Marked  thus  have  parsed  the  Examlnatioa  In  Uygione  in  Its  bearing  on  School  Life. 

Neg.        Dale  of 
Ra.        EloctloQ. 

*■"■' 1908.  Jan.     i.VliiioTT,  Jerrold,  Town  Hall.  Ashborne,  Derby. 
"""1908.  Jan.     Xkw,    Alfred,    55,   St.  Jan,e!>'    lioad,    Forest    Lan,. 

Stratford. 
""'  1908.  Jan.     JAllam,  Ilarrv,  1,  Northwood  Road,  Forest  Hill,  .V.A'. 
♦•"1908.  Jan.     t.\LLiN,  .Vlbert  Victor,  130,  Aldborough  Road,  Seven 

Kini/s. 


IS  SUPPLEMENT. 

'"1908.  Jan.     :J: Atkinson,  Percy,  c/o  Post  Office,  Preston,  Ontario, 

Canada. 
=°n908.  Jan.     JBaeeee,   George  S.   E.,  St.  Moritz,  Maiden  Hill, 

Neiv  Maiden,  Surrei/. 
""  1908.  Jan.     1:Barker,  James  Alcock,  266,  Chmghton  lioad,  Bir- 

kenJiead,  Chester. 

"' 1908.  Jan.     JBarrinCxER,   George,    6,    liosedale,    Morrill   Street, 
Hull. 

'"'1908.  Jan.     JBeken,  Kenneth    Stewart,    Blenheim   House,    24, 

hlmwood  lioad.  Heme  Hill,  S.E. 
'"1908.  Jan.     tBiggs,  William  Harry,  233,  Brighton  Road,  South 

Croydon. 
""1908.  Jan.     iBnoDEicK,   The   Hon.    Albinla,  50,  Hunter  Street, 

W.C. 
"°  1908.  Jan.     iBROKEK,  Arthur  William,   Inspector  and  Surveyor, 
Wimblinr/ton,  Camhs. 

'  1908.  Jan.     JBrown,  Alfred  B.,  12,  Woodlands  lioad,  Cheetham 
Hill,  Manchester. 

-1908.  Jan.     tBvRU,  Percy  Beard  Frank,  77,  Bale  Street,  ChisivicJc. 
'  1908.  Jan.     +Caplex,  Leonard,  Rusthall,  Tunhridge  Wells. 
*  1908.  Jan.     JCasson,  John,  Low  Berks,  Seathwaite,  Broughton-in- 
Furness,  Lanes. 

""'  1908.  Jan.     JClat,  Henry  Hurrell,  12,  Bank  Plate,  Bayswaier,  W. 

'"1908.  Jan.     JCossens,  Miss  Margery,    11,   Priory   Street,  Mon- 
mouth. 

''  1908.  Jan.    s  Ceaavtord,  Samuel  Hugh,  8,  Baker  Road,  Harles- 
den,  N.  W. 

"■*  1908.  Jan.     JConnolly,  Miss  Margaret,  3,  Peters  Hill,  Belfast. 

'"1908.  Jan.     JCoopee,  George  James,   \,  Mahel  House,  Codington 
Hill,  Honor  Oak  Park,  S.E. 

'-"  1908.  Jan.     JDaeby,  Frederick  William,  3,  Skirheck  Road,  Bos- 
ton, Lintoln. 

-'  1908.  Jan.    s  Davies,  Miss  Marian  Gvvyneth,  Dolanog,  Pensarn, 
Averqele,  A'.  Wales. 

"1908.  Jan,     JDeacon,  Frederick  James,    Woodside,   Addlestotu, 
Surrey. 

^'  1908.  Jan.     JEdsee,  William  George,  Ivydene,  Montpelier  Road, 
Sutton,  Surrey. 

-'  1908.  Jan.     tEvANS,  Miss  LiUian,  45,  Saville  Road,  Blackpool. 

"  1908.  Jan.     JFebeman,  Ernest  Charles,  30,  Essex  Rd.,  EnJield,N. 

^°  1908.  Jan.     JGrant,  Leonard  B.,   Urban  District   Council,  Sit- 
tinghourne,  Kent, 

"1908.  J^n.     JGooDwiN,  Frederick  Edmund,  IVdh,  Henry  Street, 
Chatham. 
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"-'  1903.  Jan.     +Grekn,  llcnrv  Charles,  14,  liffi-rofi  Road,  lirockleif. 

S.K. 
"■-'  1908.  Jan.     iHAMBV,  Charles  I^opold.  OS.  /'ark-  lload,  Lowestoft. 
"'"1908.  .Tan.     JHANCorK.    Han  v.    Glf,i     Rmi.     Ca.iii^heU     Road. 

Tiviileiihitm. 

""  1908.  Jan.     jHiLL,  Edwin,  4,  Hrooka'ah  Terrace,  'iolbonie,  Lanes. 
"'=1908.  Jan.     iHiTCini<Hc;u,  .\lfred  llesketh,  Rose  Cottage,  Little 
Seston,  Chester. 

""1908.  .Tan.  JHugues,  ^V'illiam  Owen,  Mona  House,  Khenezer, 
Cwiiiifi/lo  R.S.O.,  Cariuirroii. 

'"'1908.  Jan.  iJ.UKSOx,  Hubert  St.  .Tohn.  1:5:?,  U'tiLrloo  Road. 
Woh'erlia  mpton. 

'"'1908.  Jan.  JJknser,  Albert  James,  Sanitari/  Dejmrlnienl.  Ton- 
bridge  L'.D.C,  Kent. 

'"•'  1908.  Jan.  JJennings,  Charles  Percival  Barlow,  7,  Elliott  Road, 
ThoriiUm  Jleath,  S.E. 

'"'1908,  Jan.     J.Tones,  fiwilym  .Vneurin,  Penmaen.  Giant. 

"'"  1908.  Jan.  iKixxisox,  Mrs.  Helen,  2,  Karewood  Place.  Hanover 
Square,  W. 

'"'1908.  Jan.  J  Laxgford,  Francis  Charles,  ll,.S'a«</i  Vale.  Upper 
Norwood,  S.E. 

""' 1908.  Jan.     JLee,  Miss  Eliza,  20,  A'c)(.nv<i(/(o;(  Terrace,  Darl'mglon. 
""  190S.  Jan.     iLEEKE,   .Tohn,   11,   Xatal   Road.   .Mill    Road.   I'aw- 
hridge. 

'"M908.   Jan.     JLoacii,   Archibald   Ernest,    14,    d'oddington    Road, 

Strooil,  Kent. 
'^"  1908.  Jan.    s  McCj.uskie,    Miss    ^[argaivt,    E.,    '2,    Ifestercombe 

Arenue,  Fulhaoi,  S.W. 
""1908.  Jan.     tMxY,  Philip  Geori,'e,  1,  Risinghohne  Road,    Weald- 

.Hone,  .\IiiUllese.r. 
*'"1908.  Jan.     JMii.ne,   David    Dawson.   69,    Rer/ent   .Street,    Keith. 

lianff. 
""■  1908.  Jan.     jMoxKinirsE,  .Miss  .Mary,  4;").  Sl^pneg  t/reen,  E. 
"""1908.  .Tan.     iMi«)iiE,  Edward  Georije.  77.  chaffinch  Road,  Reck- 

enhain,  Kent. 
'""1908.  Jan.     JXapiek,   Henry  .\nderson.   \'■^.   lirusseU  Road,  Si. 

.lohns  Hill,  New   Wandsworth,  S.  II'. 
""  1908.  Jan.    s  Xesiht,  .Miss  .Vnthonia  /ara  Nisbeth,  1,  St.  .tibans 

Villas,  Jfighgate  Roa<l,  N. 
.'""1908.  Jan.     iOliMllx,  Alfred  John.    Rnrrii  Port  U.IJ.C.   Carmar- 
then. 
'"'  1908.  Jan.     JOitoiiN,    Stanle.y    .Mill,     liorongh    Sarveijor's    f{fficf, 

Swansea. 
'""1908.  Jan.     tPiiii.i.iPs,  Henry  CharWa,  Ifucnngh  Surreijors  OffUr, 

Toirn  Hall,  liasingstoke. 
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'■'■'  190S.  Jan.  JRvmplino,  George  Harry,  2,  Prince  Slreet,  Hadhury, 
Suffolk. 

'''"'  1908.  Jan.  iREYNOLDS,  Frederick,  22,  Albert  Street,  liet/eiU'n 
Park,  N.  W. 

"■''1908.  Jan.  iKuYNOLDS,  Harold  W.,  1,  Bank  Road,  Cnniijisull. 
Manchester. 

''"'1908.  Jan.     iRoBEBTsoN,  Laurence,  3;i,  C_'oi/n/(e;r(aZ  (Siccti,   Lcith. 

"'''  1908.  Jan.     tSAUNDERS,  Richard,  65,  Pelham  Road,  Qraresend. 

"'"  1908.  Jan.  JSchofield,  Frank,  Council  Offices,  Droylsden  U.D.C, 
Lanes. 

■'■""1908.  Jan.  JShakwoou,  Sydney  Edward,  Inspector,  Hoard,  of 
Health,  Ki)nberlei/,  S.  Africa. 

"''"  1908.  .Jan.  s  Skixnek,  Arthur,  92,  Northimiherland  Park,  Totten- 
ham, iV. 

*■''"'  1908.  Jan.     +Smith,  William  Edward,  43,  Milton  Road,  Heme 

Hill,S.E. 
""■- 1908.  Jan.     JTatteesalI/,  Herbert,  562,  Holderness  Road,  Kiiujs- 

ton-upon-Hull. 
"'^■'1908.   Jan.     JThomas,  A.rt\mT,  1,  Marlliorouf/h  Road,  Phhuouth. 
'■™' 1908.  Jan.     tTcENBE,  Edward  William,  13,    Varra   Road,   Clee- 

thorpes. 
■'^'■'1908.  Jan.     xWalkee,     Harry,    55,    Croydon     Road,    IHaistoiv, 

Essex. 
"°"  1908.  Jan.     JWilshiee,    Arthur    James,     Roseneath,    Lancaster 

Road,  New  Barnet.  Hens. 
""  1908.  Jan.     iWooD,  William,  10,  Earleshall  Road,  EUham,  S.E. 
"""  190S.  Jan.     JYates,  Miss  Mona,  391,  Boeton  Road,  Mams-o-th'- 

Height,  near  Manchester. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY.* 

*^*  For  Publications  of  Societies  and  Institutions,  etc.,  see  under  "Academies." 


ACADEMIES  (British). 
London.     Institution  of  Civil  Engineers.      Minutes  of  Proceedings,  witli  other 
selected  and  abstracted  papers.    Volume  CLXIX.,  1906-7,  Part  III.    535  pp., 
Svo.     London,  1907.  The  Institution. 

'Ihe  Surueyors'  Institution.    Transactions.     Volume  XL.,  Part  I.     28  pp., 

Svo.      London,"  1907.  The  Institution. 

Chemical  Society.     List  of  the  Officers  and  Fellows  of  the,  corrected  to 


August,  1907.     122  pp.,  Svo.     London,  1907.  The  Soclet;. 

National  League  for  Physical  Elucation  and  Improvement.    Second  Annual 

Report,  1907.     31  pp.,  8vo.     London,  1907.  Tfie  League. 

Citt/  of  London  College.  Calendar  for  1907-1908.  200  pp.,  Svo.  Lon- 
don, 1907."  •  The  College. 

*  Members  or  Associates  -wiBhing  to  file  or  catalogue  these  Titles  can,  on  applicatioD, 
ke  supplied  with  excerpt  copies  for  this  purpose. 
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Andrews,    F.    W.,  M.D.,   D.P.H.     Lessons   in    Disinfection   and   Sterilisation. 
Second  Edition.     '2'2'2  pp..  ;>vo.     London,  1907. 

J.  ^-  A.  Churchill  (pubJishirs). 

Ball,  Charles  B.,  and  Sherriflf,  If.  T.     A  Plumbing  Catechism ;  or  The  Theory 

and  Practice  of  Plumbing  Design  in  Question  and  Answer.     100  pp.,  Svo. 

Chicago,  1906.  "  Domestic  Engineeritif/." 

'Brovm,  Sir  I/anhiiry,  K.C.M.G.      Irrigation:    Its   Principles  and  Practice  as  a 

branch  of  Engineering.     307  pp.,  Svo.     London,  1907. 

A.  CoHSlahle  ij-  Co.  (publishers). 
Calmette,  Dr.  A.     Recherches  sur  I'Epuration  Biologique  et  Chimique  des  Eaux 
d'Egout.     Premier  Volume.     192  pp  ,  Svo.     Paris,  1905. 

Recherches  sur  I'Epuration  Biologique  et  Chimique  des  Eaux  d'Egout. 

316  pp.,  Svo.     Paris,  1907.  The  Author. 

Clarke,  J.   Wriijht.     Hydraulic  Rams :   their  Principles  and  Construction.     A 
handbook  for  practical  men.      l.'il  pp.,  Svo.     London,        07.  Tlie  Author. 

Coley-Bromfield,  ./.,  C.E.     Smokeless  Fuel.     17  pp.,  Svo.     London,  1891. 

The  Author. 
Factory  and  Workshop  Act,  1901.     Preliminary  Tables  (subject  to  correction) 
of  the  Adiiiiriistrutiun  of  Local  Authorities  in  190t)  of  the  Homework  Provi- 
sions.    1.5  pp.,  fcp.     London,  1906.  Chief  Inspector  of  Factories. 
Fletcher,  Professor  Banister.     The  London  Building  Acts,  1894,  189S,  and  1905. 
Fourth  Edition.      Revised  with   further   Notes  and   Cases,  by  Banister  F. 
Fletcher,    F.R.I.B.A..   F.S.I.,   and  II.  Phillips    Fletcher,   F.R.LB.A.,   F.S.I. 
52U  pp.,  Svo.     London,  1907.  /i.  T.  Balsford  (publisher). 
Fletcher,    Banister    F,  and   Fletcher,    //.    I'hillips.       Architectural    Hygiene. 
Third  Edition.     Revised.     272  pp.,  Svo.     London,  1907. 

]yhitlalcer  .(■  Co.  {puMishers). 
Foster,  ,1/.,  M.A.,  M.B.,  LL.D.,  F.R.S.  A  Te.xtbook  of  Physiology.  Sixth 
Edition.  Parti. — 406  pp.,  Svo.  London  and  Xew  York,  ISOIl.  Part  II. — 
.">55  pp.,  Svo.  London  and  New  York,  ls9fl.  Part  IV.— ."{."W  pp.,  Svo. 
London  and  New  York,  1900. 
Foster,  Sir  Michael,  K.C.B.,  M.D.,  F.R.S.,  and  Shore.  Lewis  F.,  M.D.  Physio- 
logy for  Beginners.     266  pp.,  Svo.     London,  1907. 

.Macmillan  i.\  Co.,  Ltd.  (publishers). 

Hart,   G.  A.,  The  Relative  Merits  of  Chemically-treated,   Settled,   and   Sei)tic 

Sewage  in  preparing  the  liquid  for  Oxidising  Beds.    Engineering  Conference, 

1907.     4  pp.,  Svo.     London,  1907.  The  Author. 


EXHIBITION    OF   SCHOOL    BUILDING    AND    FURNISHING 

APPLIANCES,   LONDON,  1907.  ) 

AUDITIO.V.M,    AWAKI)    KOIt     K.\IIIHIT    SlXKOTKl)    K(ll{    Ft  UTll  Kit  TkI  Al,. 

BRONZE     MEDAIi. 
OzoN.viB,  Lxr. — Combined  Ventilating  and  O'zonizing  .\ppliances. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF   BOOKS. 


Hydraulic  Rams.* 

This  is  not  only  an  instructive,  but  a  very  interesting  little  book.  In  these 
days,  when  machines,  appliances,  and  devices  are  manufactured  by  those  who 
are  experts  in  their  own  wares,  and  can  be  ordered  as  required,  professional  meo 
do  not  trouble  themselves  to  design  such  things,  nor  are  they  expected  to  do  so. 
Nevertheless,  it  is  desirable  that  those  who  are  responsible  for  special  devices 
should  know  all  about  them,  and  the  present  little  work  affords  an  opportunity 
not  often  met  in  connection  with  such  matters. 

This  is  no  manufacturer's  advertisement  wrapped  in  a  palatable  form,  but  a 
simple  description  of  the  principles,  construction,  and  uses  of  hydraulic  rams, 
w  ith  chapters  on  water  collection,  working  capacity,  repairs,  etc,  among  which 
is  interspersed  much  useful  knowledge  as  to  the  details,  and  many  useful  hints 
tending  to  their  perfection. 

The  book  is  written  in  a  style  to  be  expected  of  one  whose  time  is  often 
devoted  to  teaching,  and  is  not  only  clear  to  the  youthful  mechanic,  but  is 
refreshing  to  those  of  greater  attainments.  W.  C.  T. 

Waterworks   DisTRiBuxioN.f 

A  thoroughly  satisfactory  book  on  the  subject  of  waterworks,  and  of  a 
convenient  size. 

It  is  by  an  engineer  of  long  standing  on  the  particular  subject  dealt  with, 
and  is  therefore  the  outgrowth  <jf  practical  experience. 

The  subject  matter  is  dealt  with  in  five  chapters  of  154  pages,  comprising : 
(ieneral  Arrangement  of  Supply ;  System  of  Distribution ;  Laying-out  of 
Distributing  Mains ;  Pipes  and  Fittings ;  and  Measurement  of  Water  and 
Eegulating  Supplies. 

The  illustrations  and  diagrams  form  one  of  its  features,  ;ind  on  this  score  it 
ought  to  have  a  wide  use  and  especially  among  those  who  are  taking  up  the 
subject,  as  it  forms  a  capital  text-book  for  the  use  of  students  and  candidates, 
for  practical  sanitary  science,  or  for  municipal  engineers  or  other  examinations. 

J.  E.  W. 

A  Sc'iiooi,  roll  i\k)THEi!s.|: 
This  little  book,  to  which  an  introduction  has  been  written  by  Sir  Thomas 
Barlow,  gives  an  account  of  an  experiuient  at  present  being  conducted  in  St. 
Pancras. 


*Hydrdulic  Rams :  their  Principles  and  Construction.  .\  Handbook  for  I'lactical  Men, 
by  J.  Wright  Clarke.     131  pp.     London,  1907.     Price  38. 

t  Watervforks  Distribution,  by  J.  A.  McPherson,  M.In8t.C.E.,  Eiigiueer,  Bristol  Water- 
works.    ICl  pp.     London,  l'.)07.     B.  T.  Batsford. 

J  A  School  for  Mothers,  by  Evelyn  M.  Bunting,  Dora  E.  L.  Bunting.  M.IJ.,  B.S..  .\nnie 
K.  Barnes,  and  Blanche  Gardiner,  B..\.  86  pages.  London,  190S.  Horace  Marshall  &  Co. 
Price  Is. 

B 
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The  "Welcome  Club."  which  has  been  founded  bv  the  St.  Pancras  Mothers 
and  Infants  Society,  serves  .as  a  centre  for  various  activities  calculated  to  reduce 
iafantile  mortality.  Of  tiiese  an  interesting  and  readable  account  is  given  by 
the  writers. 

Ur.  Sykcs,  whose  views  on  the  importance  of  keeping  breast-feeding  in  the 
forefront  of  all  campaigns  against  infantile  mortality  are  well  known,  describes 
the  evolution  of  the  scheme,  and  subseqeunt  chapters  deal  in  detail  with  the 
work  carried  on  at  this  club.  The  two  outstanding  features  are  the  infant  con- 
sultations and  the  provision  of  cheap  (not  necessarily  free)  meals  for  expectant 
and  nursing  mothers. 

Though  closely  co-ordinated  with  the  public  health  department  of  the 
borough,  the  club  is  supported  by  voluntary  subscriptions  and  not  out  of  the 
rates.  It  should  be  noted,  too,  that  the  post  of  medical  officer  is  an  honorary 
one.  AVith  such  arrangements  no  fault  can  be  found  while  the  work  is  in  the 
ex])erimental  stage,  but  as  progress  is  made  it  would  seem  only  fair  that  the 
"■municipal  setting"  should  at  least  take  the  shape  of  a  substantial  contribution 
towards  the  expenses  of  administration.  The  V\'elcome  Club  is  doing  good  work 
for  the  community,  and  we  look  for« ard  to  the  day  when  similar  provision  will 
be  made  in  the  crowded  areas  of  all  our  large  towns. 

Wf  may  add  that  the  illustrations  are  not  the  least  attractive  part  of  the 
book.  Some  of  the  advertisements  of  pro[)rietary  foods  might,  however,  have 
been  omitted  witli  advantage.  H.  M.  R. 


ARTICLES   RELATING   TO    PUBLIC   HEALTH,' 
Appearing  in  tbe  chief  British  aod  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  artieUs  referred  to  in  this  Ust  are  as  far  as  jiossible  collected  and  filed   in 

the  Library  of  tin    Institute  for  the  use  of  the  Members  and  Associate*. 

Hyg-iene  of  Special  Classes,  Trades,  and  Professions ; 
and  IVIunicipal  Administration. 

C'aldeu,    VV.,   As.soc.M. Inst. CIO.      Municipal  matters  in   Great   JJritaiu 
and  ^Vnierica  and  on  tlie  Continuiit.     Siirrri/or,  Sept.  27tli,  p.  ;Ul-2; 
Oct.  4th,  p.  ■M\-2  :\;  Oct.    lltli,  p.  .3x7-8:  Oct.  IStli,  p.   101  5;  and 
Oct..  •J.'itli,  li>07,  Supplement. 
Refuse  (lisptisal— collection  and  cartage  of  refuse     road  pavements — the  dust 

'iMembeTD  or  Associates  wiKhin){  to  Hie  or  catalogue  these  Titles  can,  ou  upplication, 
Vie  supplied  with  excerpt  copii-x  for  tliio  purjiose. 
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problem — street  sweeping,  watering,  and  lighting — parks  and  playgrounds — 
gardens — baths  and  washhouses — sewage  disposal — city  improvements — civic 
centres — smoke  abatement. 

Haldane,  Dr.  J.  S.     The  Hygiene  of  Work  iu  Compressed  Air,     Juurn. 

Soc.  Arts,  Vol.  Ivi.,  No.  2.sf9,  p.  213-22(5  (l'JO«). 

Nature  of  the  work  (diving,  caisson  work,  tunnelling) — difficulties  and 
dangers  of  the  work  (ear,  respiratory,  caisson  disease) — the  last  treated  in  detail, 
with  tables  and  diagrams. 

Building-  Materials,  Construction  and  Machinery. 

"  ExGiXEERiN'G  RECORD."     Preservation  of  Steel  Reinforcement  in  Con- 
crete Structures.     Jan.  25tli,  1908,  p.  105. 
Description  of  the  puUing  down  of  a  reinforced  concrete  building,  where  the 

steel  had  been  protected  by  the  cement,  although  subjected  to  tidal  action. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

A8HE,  W.  W.     Relation  of  Soils  iind  Forest  Cover  to  Quality  and  Quan- 
tity of  Surface  Water  in  the  Potomac  Basin.     U.S.  Geol.  .'^urvev  : 
Water-supply  Paper  192  (1907),  p.  299-33.5. 
Effect  of  soils  on  turbidity  of  water — effect  of  forest  cover  on  stream  flow — 

turbidity  in  reservoirs. 

Devonshire,  Eastox,  Assoc. M. Inst. C.E.    Notes  on  the  Water  Supply  of 
Paris  and  Suburbs.     Surveyor,  Dec.  27th,  1907,  p.  656-7. 
The  Paris  water  undertaking — method  of  laying  mains — armoured  concrete 

pipes — present  situation  of  water  supply  of  Paris. 

"  ExGiyEErtixa    Recoi!D.''       The    Final   Decision   regarding  the    Septic 

Tank  Patents.     Jan.  25th,  1908,  p.  99. 

The  Decision  of  the  L".S.  Circuit  Court  of  Appeals,  in  ''Cameron  Septic  Tank 
Co.  v.  Village  of  Saratoga  Springs." — opinion  written  by  Judge  Lacombe. 

Tuberculation  and  the  Flow  of  AVater  in  Pipes.    Jan.  25th,  1908, 

p.  106. 

Description  of  the  formation  and  moile  of  removal  of  nodules  and  incrusta- 
tions in  iron  water  pipes. 

Street  Cleansing  in  Denver,  Col.     Dec.  7th,  1907,  p.  637. 


Streets  consist  of  25  miles  paved  with  asphalte,  '.Vj  miles  with  sandstoiie 
i)lock,  and  12  miles  macadam.  Eotary  sweeping  machines  collect  the  detritus  iu 
furrows,  automatic  machines  then  follow  and  pick  it  uii,  and  when  the  weather 
is^suitable  sanitary  Hush-tank  wagons  wash  the  asphalte. 

IIiXTER,  C.  F.,   Stud.InstC.E.     The   Drainage  of  a  Detached  House. 
.  ..  Surveyor,  Sept.  27th,  1907,  p.  339-40. 

Foul-«ater  drainage — surface  drainage — ventiiat iou — interceptors — testing. 
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Je.vxixgs,  Walter.     Wash-down  Closets.     Buildinii  Xews,  Nov.  29tli, 

1907,  p.  735-6. 

Svphonic  discharge — compared  with  wash-down  closets — joints  between 
metal  and  stoneware  pipes — varieties  of  wasli-down  closets — efhcient  working — 
traps  and  their  working — ventilation. 

I'.vitKER,  H.  N.     Stream  Pollution,  occurrence  of  Typhoid  Fever,   and 
Character  of  Surface  Waters  in  Potomac  Basin.     U.S.  Gcol.  Survey: 
Water-supply  Paper  192  (1907),  p.  190,  pis.  viii.,  ix. 
Stream  pollution — general  aspects — industries  discharging  wastes  into  the 
streams  (tanning,  manufacture  of  wood  pulp,  of  illuminating  gas,  of  ammonia, 
wool  scouring,  dyeing,  manufacture  of  whiskey) — pollution  by  districts — popula- 
tion and  drainage  area— occurrence  of  typhoid  fever — quality  of  surface  waters — 
plate  ix. :  relation  of  stream  flow  to  cases  of  typhoid. 

Port  of  Loxdox  :  A  Series  of  E.\pert  Studies  and  Reports.     Large  6vo. 

London.     1907. 

Pollution,  ])p.  33-38 — effect  of  sea-water  on  sewage,  pp.  67  70  — the  sanitary 
condition  of  the  river,  by  W.  .J.  Dibdin,  pp.  114  lliO. 

Wii.Li.vMSON,  Andrew,  C'.E.     Sand  Filtration  of  Water  Supplies.     En- 
gineerina,  Nov.  1st,  1907,  p.  .377-78,  and  Nov.  22nd,  p.  708-9. 
Importance  of  filtnition — connection  between  purity  of  supply  and  epidemii'-i 

— epidemics  in  Hamburg  and  Lincoln — death-rates  from  filtered  and  unfiltered 

waters — construction  of  filters. 

The  working  of  filters — methods  of  cleansing  the  filtering  medium- -biological 

action  of  sand  filters — experiments  at  Lawrence,  Mass.,  as  to  bacteria  passing 

through  filters — rate  of  filtration. 

Personal  and  Domestic  Hyg-iene. 

(JiEUEE,  H.  C.     Disinfecting  Stations  and  Appliances.     Surrei/or,  Oct. 

nth,  1907,  p.  .580-2. 

Station  to  be  isolated-  -disinfection  by  hot  air — by  steam  -  description  of  an 
a]>paratu3  on  high-pressure  steam  principle — ditto,  low-pressure. 


MEETINGS    HELD. 


Sess  1  ( i.\  A  L    MeE  I  1  NCS. 

London. — The  meeting  was  held  in  the  Parkes  Museum  on  February 
12th,  when  a  discussion  on  "  Rivers  Pollution,  with  reference  to  the  Hoard 
proposed  bv  The  Royal  Commission,"  was  introduced  b\-  Sir  William 
Ramsay,  K.C.H.,  I.L.I).,  D.Sc.,  F.K.S.  The  chair  was  taken  by  Sir 
Alexander  R.  Binnie,  M.Inst. CIO.  (Vice-President). 

Xiitliughain,  Februuy  11th. — The  members  were  welcomed  by  the 
Mayor  (Councillor  . I.  T.  Spalding),  and  the  discussion  on  "Present-day 
Koad  Reijuirements  in  Town  and  Country"  was  opened  by  A.   Brown, 
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M.Inst.('.E.,  the  City  Engineer,  and  E.  Purncll  Hooley,  M.Inst.C.E., 
County  Surveyor.  In  the  afternoon  a  visit  was  arranged  to  the  Works 
and  Ways  Depot,  where  a  Demonstration  of  Road-making  was  given,  and 
inspections  of  various  types  of  Road-paving  on  the  City  and  County  were 
made. 

Caiu)iff   Congress. 

A  Public  Meeting  was  held  in  Cardiff  on  February  6th,  1908,  when 
The  Right  Hon.  Lord  Mavor  presided.  It  was  announced  that  the  Right 
Hon.  the  Earl  of  Plymouth,  C.B.,  P.C,,  D.L.,  J.P.,  has  accepted  the 
Presidentship  of  the  Congress.  Mr.  J.  AUcock,  City  Treasurer,  was 
elected  Treasurer  of  the  Congress,  and  Dr.  E.  Walford,  Medical  Officer 
of  Health,  and  Dr.  W.  Williams,  County  Medical  Officer  of  Health,  Hon. 
Local  Secretaries. 

The  following  Sections  and  Conferences  have  been  arranged  :— 
Section  I. — Sanitary  Science  and  Preventive  Medicine. 

President : — 
Section  II. — Engineering  and  Architecture. 

Fremlent  :Slr  Hexry  Tanner,  I.S.O.,  F.R.LB.A. 

Conferences. 
Municipal  Representatives — 

President -.—CounciWor  J.  RoBiNsON,   L.R.C.P.,  Chairman,   Health 
and  Port  Sanitary  Committee,  Cardiff. 
Port  Sanitary  Authorities — 

President : — 
Medical  Officers  of  Health — 

President  :—E.  Waliokd,  M.U.,  D.P.H.,  Medical  Officer  of  Health, 
Cardiff. 
Engineers  and  Surveyors  to  Countv  and  other  Sanitary  Authorities — 

"^  President:— A.  E.  Collins,  M.Inst.C.E.,  City  Engineer,  Norwich. 
Veterinary  Inspectors — 

President :~Froi.  J.  Penbekthv,  F.R.C.V.S. 
Sanitary  Inspectors — 

President  :—G.  H.  Anderson,  Chairman,  Central  Executive  Council, 
Sanitary  Inspectors'  Association. 
Women  on  Hygiene — 

President : — 
Hygiene  of  School  Life — 

President :—K.  H.  GRiKirnis,  D.Sc,  F.R.S.,  Principal,  University 
College  of  South  AVales  and  Monmouth. 
The  Exhibition  will  be  open  from  July  13th  to   22nd.      AVith   this 
number  of  the  Journal  is  enclosed  a  Member's  application  form  for  Tickets 
for  the  Meetings. 

The  Committee  will  be  glad  to  receive  any  offers  of  papers  for  the 
Congress  from  Members ;  those  wishing  to  contribute  should  send  in  their 
names  as  early  as  ]>ossihle  to  the  Secretary. 
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Arrangements  liave  been  made  with  the  various  i-ailway  companies  to 
issue  return  tickets  to  Cardiff  at  a  single  fare  and  a  quarter  from  Julv  9th 
to  27th. 

Examinations. 
The  following  Examinations  have  been  held  : — 

Sanitaiy  Science  as  applied  to  Buildings  and  Public  Works. 
Perth,  W.  Australia,  Dec.  6  &  7, 1907  7  candidates ;  6  certificates  granted. 
Hull,  Feb.  21  and  22,  1908 3  candidates:  1  certificate  granted. 

Examination  Qualifying  for  Membership. 
Hull,  Feb.  21  and  22,  1908   1  candidate;  1  certificate  granted. 

Inspectors  of  Nxiisances. 
Perth,  W.  A  uetralia,  Dec.  6  &  7,  1907  19  candidates;  12  certificates  granted. 
Hull,  Feb.  21  and  22,  1908 16  candidates;  9  certificates  granted. 

Inspectors  of  Meat  and  other  Foods. 
Perth,  W.  Australia,  Dec.  9  &  10, 1907  9  candidates;  7  certificates  granted. 
Glasgow,  Feb.  7  and  8,  1908 1  candidate;  no  certificate  granted. 

Candidates  who  have  ueckived  C'eutificates. 
Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 


DODDS,  JOSEPU  Taylob. 
Box,  EoBEKT. 

DowNiE,  Akthuii  Thomas. 


HAt;rE,  HAnoLM  Wilfrh). 

McKeOWX,  .IaMKS  WOODIIUKX. 

PuHuiE.  CiiAKLES  McMillan. 


Trott,  .John  Daxiel. 

Examination   Qualifying  for  Membership. 
Cass,  Thomas  Foley. 


BeGLEY,  CoKSELllS 

Chambers,  Henry  Ernest. 
Chapman,  Hebhert  ,Ioii\. 
Charles,  Albert  GnoRciE. 
Don,  Eobeut. 
Easton,  Frank  Gill. 
Elliott,  John  William. 
Hanc<X'k,  Georue  Adam. 
HucK,  Joseph  Henry. 
Lee,  George  .Alirei 


Inspectors  of  Nuisances. 

Lenihan,  Habbiet. 
Lyne,  Lionel  Geohgk. 
Miller.  Jane  Harriet. 
Miller,  Joseph  Bass. 
MoRiiis.  Georok  Stephen. 
Shaw,  (Jeuhge  .Aiha. 
Smith,  Thom  vs  John. 
SwiMiuL'iiN,  James  Hesshaw. 
Tatham,  Joseph. 
Tranmek,  Ernest. 


AVaihen.  William  Henky  Watehman. 

Inspectors  of  Meat  and  other  Foods. 

Chamrers,  Henry  Ernest.  I  James.  Thomas  Anxandale. 

Hague,  Harolu  Wilfuii;.  .^L\LLEH,  Frederick  Thomas. 

Hicos,  Franklyn.  I  Petiierkk,  Htfjii  Wrkmit. 

KiLET,  John. 
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FORTHCOMING   MEETINGS. 


Lecture  to  the  Institute. 

"The  Results  of  Sanitation  in  the  Efficiency  of  Annies  in  Peace  and 
War,"  by  Surgeon-General  Sir  Alfred  Keogh,  K.C.B.,  M.D.,  LL.D., 
Director-General,  Army  Medical  Service.  The  date  cannot  bo  definitely 
arranged  at  present. 

Sessional  Meetings. 

Blachpool,  March  13th,  at  7.30  p.m.  Discussion  on  "Sewer  Ventila- 
tion and  the  Intercepting  Trap,"  to  be  opened  hy  F.  J.  H.  Coutts,  M.D., 
B.Sc,  D.P.H.,  F.C.S.,  Medical  Oflicer  of  Health  for  the  County 
Borough,  and  J.  S.  Brodie,  M.Inst.C.E.,  Engineer  and  Surveyor  for  the 
County  Borough. 

On  Saturday,  March  14tli,  visits  will  be  made  to  the  Destructor  and 
Electricity  Works,  Infectious  Disease  Hospital,  etc. 

Hull,  Saturday,  April  4th,  at  11  a.m.  Discussion  on  "Diphtheria  in 
Elementary  Schools  and  its  Prevention,"  opened  by  J.  Wright  Mason. 
M.D.,  CM.,  D.P.H.,  Medical  Officer  of  Health,  Hulb  Visits  will  be  made 
to  the  Docks  and  Cold  Storage. 

Annual  Meeting   of  Associates. 
London,   Tuesday,   March  24th.     In  the  Parkes   Museum,  at  8  p.m. 
Address    by    H.    Percy    Boulnois,    M.Inst.C.E.,    on    "  House    Refuse, 
Collection  and  Disposal." 

Lectikes. 
Special  Course,  on  Food  and  Meat  Inspection. 
Seventh  Special  Course  for  Commissioned  Officers  and  Professional  Men 
preparing  for  the  Examination  for  Inspection  of  Meat  and  other  Foods, 
conducted  by  The  Royal  Sanitary  Institute,  will  commence  on  April  27tli. 
Courses  of  Lectures  are  now  in  progress  for — 
Sanitary  Officers. 

Hygiene  in  its  bearing  on  School  Life. 
Pi'actical  Training  for  Meat  Inspectors. 
Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 

Examinations. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life — 

Blackburn,  Feb.  28th  and  29th.  I   Southampton,  April  3rd  and  4th. 
Hereford,  March  20th  and  21st.  |  Ipswich,  April  10th  and  11th. 
Liverpool,  April  24th  and  2oth. 

Inspectors  of  ]\leat  and  other  Foods — 

Hull,  March  6th  and  7tli. 
The  dates  (ind  subjects  of  the   Lectures  and  Demonstrations  in  each  Course 
are  given  month  hi/  month  in  the  Caletulai: 
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Calendar,  March  and  Ai-rii.,  1908. 
At  far  as  at  present  arranged. 


C<ntneil  and  Committee  Meetings  are  suspended  dxiring  August  and  September,  and 
the  Museum  aiul  Library  are  closed  on  Public  Holidays. 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  S  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

MARCH. 

2    -M.    Lecture  to  Sanitary  Officers  at  7  p.m.    "Infectious  Diseases,"  by  Prof.  A.  Bostock 

Hill.  M.I).,  M.sc.M.o.H.  Waiwickshire  C.  C. 
■3    T.    Lectiu-e  to  Sanitary  Officers  at  7  p.m.     "  Methods  of  Disinfection,"  by  Prof.  A. 

Bostock  Hill.  M.D.,  M.SC. 
-A    W.   Inspection  and  Visit  to  Common  Lodging  House,  Kemble  Street,  Drury  Laue, 
W.C.,  at  2.30  p.m. ;  and  at  4  p.m.  Inspection  of  Messrs.  Callard,  Stewart,  and 
Watt's  Bakery,  Little  Dean  Street,  Soho,  W. 

4  VT.  Lecture  to  Sanitary  Officers  at  7  p.m.     "  Elementary   Statistics,"  by  Prof.  A. 

Bostock  Hill,  M.B,,  M.SC. 

5  Th.  Lecture  to  School  Teachers  at  7  p.m.     "  Physiology,"  by  Prof.  H.  R.  Kenwood. 

M.B.,  D.p.n. 

o  Th.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  OflSce, 
•It  the  Public  Health  Office,  Town  Hall.  Upper  Street,  Islington,  X.,  at  7  p.m., 
by  James  R.  Leggalt,  Supt.,  Public  Health  Dept.,  Borough  of  Islington. 

■5    Th.  Lecture — Meat  Inspectors'  Course  at  G.30  p.m. 

■C    F.    Lecture  to  School  Teachers,  at  7  p  m.    "  Physiology,"  by  Prof.  H.  R.  Kenwood, 

M.B.,   D.l'.H. 

6  F.     Lecture  to  Sanitary  Officers  at  7  p.m.    "  Elementarj-  Science ;  Physics,  Chemis- 

try," by  E.  J.  Steegmann,  m.b.,  M.n.c.s.,  d  p.h. 

-     g"  I  K.vaminalion  for  Inspectors  of  Meat  and  Other  Foods,  Hull. 

i>    M.    Demonstration  on  Building  Materiiils  and  Construction,  in  the  Parkes  Museum 

at  G  p.m.,  by  the  Director,  E.  Wliite  AVallis,  f.s.s. 
9    31.    Lecture  to  School  Teachers  at  7  p.m.     "  Pliysiology,"  by  Prof.  H.   H.  Kenwood, 
M.I!.,  D.r.D. 

30  T.  Lecture  to  Sanitarj-  Officers  at  7  p.m.  "  Elementary  .Science :  Physics,  Chemis- 
try," by  E.  J.  Steegmann,  m.b.,  m.u.c.s.,  d.p.h. 

II  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

13  F.  Dcm<m8tration  on  Meteorological  Instruments  in  the  Parkes  Museum  at  li  p.m. 
by  the  Director,  E.  Wliite  Wallis,  k.s.s. 

13    F.    Lecture  to  School  Teachers  at  7  p.m.    "  Food  and  CUothing,''  by  Col.  J.  I>anc 

Nolter,    M.A.,   M.I).,    It  A.M.C. 

13    F.     Lecture  to  Sanitary  Officers  at  7  p.m.    "  Elementary  Science  :  Physics,  Chemis- 
try," by  K.  J.  Steegmann,  m.ii.,  m.k.c.s  ,  D.P.ll. 
,  Sessional  Meeting',  Blackpool  at  7.3Li  p.m.     Discus.'iion  on  "Sewer  Ventilation 
I     and  the  IiitiTccptuic  Trap,'  lo  be  opened  by  Francis  J.  H.  ('i)Ults,  m.d.,  use. 

13.  F.        D.iMi.,  1  .(■.».,  McilicjilOlliceriif  Health  for  the  County  Borough,  and  J.  S.  Brodie, 

14.  .S.        .M.i.NsT.c.i;..  Kngineer  and  Surveyor  for  the  County  Borough.     On  Saturday, 

I     March  Nth,  vieits  will  be  made  to  the  Destructor  and  Electricity  Works,  and 
the  Infectious  liiseases  H<isi)ltul,  etc. 
1  4     S.     Inspection  and  Demonstration  at  the  Biittcrsea  Disinfecting  .Station,  Mortuary, 
and  Shelter,  at  '2.15  p.m.    Conducted  by  G.  Quin.  Lcnnane,  F.n.c.s.,  i..u.c.P., 
J).p.it.,  M.O.H.,  Batlersca. 
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14    S.     Demonstration — Meat  Inspectors'  Course,  at  2  p.m. 

16    M.    Demonstration  in  the  Piirkes  Museum,  at  6  p.m.    Baths  and  Lavatories,  by  the 

Director,  E.  White  Wallis,  F.s  s. 
16    M.    Lecture  to  School  Teachers,  at  7  p.m.,  "  Scliool  Buildings,  Water  Supply,  etc.," 

by  J.  Osborne  Smith,  f.r.i.b.a. 

16  M.    Lecture  to  Sanitary  Officers  at  7  p.m.,  "  Elementary  Science:   Physics,  Chemis- 

try," liy  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

17  T.    Lecture  to  Sanitary  Officers  at  7  p.m.,  "  Elementary  Science :   Physics,  Chemis- 

try," by  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 

18  W.   Inspection  and  Demonstration  at  the  Eivst  London  Soap  Works,  Bow,  at  3  p.m. 

Arranged  by  Messrs.  E.  Cook  &  Co.,  Ltd. 
18    W.  Demonstration  in  the  Parkes  Museum,  at  6  p.m.    Waste  Preventers  and  Water 
Closets,  by  the  Director,  E.  W  hite  Wallis,  f.s.s. 

18  W.  Lecture  to  Sanitary  Officers  at  7  pm.    "  Calculations,  Measurements,  and  Plans 

and  Sections,"  by  W.  C.  Tyndale,  m.inst.c.e. 

19  Th.  Lecture  to  School  Teachers  at  7  p.m.     "School  Furnitm-e,"  by  Prof.  H.   R. 

Kenwood,  m.h.,  d.p.h. 
Lecture — Meat  Inspectors'  Course,  at  6.30  p.m. 
Lecture  to  Sanitary  Officers  at  7  p.m.    "  Building  Materials,"  by  H.  D.  Searles 

Wood,  F.R.I.B.A. 

•  Examinations — Hereford. 

Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works,  Ealing,  at 

2.15  p.m.     Conducted  by  Charles  Jones,  m.inst.c.e.,  Borough  Engineer  and 

Surveyor. 
21     S.     Demonstration  at  a  School  on  the  General  Planning  of  Schools  and  their  Sanitary 

Arrangements  and  Fittings,  by  J.  Osborne  Smith,  f.r.i.b.a. 
23    M.    Demonstration    in    the    Parkes   Aluseum,    at   6  p.m..    Pipe   Joints   and   Drain 

Testing  Appliances,  by  the  Director,  E.  White  Wallis,  F.s.s. 
23    M.   Lecture  to  Sanitary  Officers  at  7  p.m.    "Sanitary  Building  Construction,"  by 

H.  D.  Searles  Wood,  f.r.i.b.a. 

23  M.    Lecture  to  School  Teachers  at  7  p.m.    "  Physical  Exercises,"  by  P.  Boobbyer,  m.d. 

24  T.    Annual  Meeting  of  Associates  at  8  p.m.    Address  by  H.  Percy  Boulnois, 

m.inst.c.e.,  on  '•  House  Refuse,  Collection  and  Disposal." 

25  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited ).  Conducted  by  James  R.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 

of  Islington. 
25     W.  Demonstration  in  the  Parkes  Museum,  at  G  p.m.,  on  House  Drainage,  by  the 

Director,  E.  White  Wallis,  F.s.s. 
25    W.  Lecture— Sanitary  Science  Course,  at  7  p.m.     "Sanitiiry  Building  Construction  " 

(Advanced),  by  H.  D.  Searles  Wood,  f.r.i.b.a. 
27    F.     Demonstration  in   the  Parkes  Museum,  at   6  p.m.,  on  Water  Supply  by  the 

Director,  E.  White  Wallis,  F.s.s. 

27  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Sanitary  Appliances,"  by  W.  C.  Tyndale, 

M.INST.C.E. 

28  S.    Demonstration— Meat  Inspectors'  Course,  at  2  p.m. 

28    S.    Inspection  and  Demonstration  at  the  Sewage  Works,  Sutton,  Surrey,  at  3  p.m. 

Conducted  by  C.  Chambers  Smith,  Town  Surveyor. 
30    M.    Lecture  to  Sanitary  Officers  at  7  p.m.    "Ventilation,"  by  J.  Osborne  Smith, 

f.r.i.b.a. 

APRIL. 

1  W.  Inspection  and  Demonstration  at  the  East  London  Waterworks,  Lea  Bridge, 
Clapton,  at  3  i>.m.     Conducted  by  Mr.  Blackburn,  Deputy  Engiueer. 

I  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Details  of  Plumbers'  Work,"  by  J. 
Wright  Clarke. 


SUPPLEMENT.  26 

'•i    F.    Lecture — Meat  Inspectors'  Course  at  6.30  p.m. 

3    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     "House  Drainage, *'  by  W.  C.  Tyndale, 

M.INST.C.E. 


F  1 

g'  I-  Examinations— Southampton. 


4     S.    Sessional  Meeting-,  Hti.L,  at  11  a.m.    Discussion  on  "Diphtheria  in  Elementary 
Schools  and   its  Prevention,"  openeil  by  J.  Wright  Mason,  m.d.,  cm.,  d.p.h. 
Visits  will  be  made  to  llie  Docks  and  Cold  Storage. 
16    W.  Ordinary  General  Meeting,  at  4.30  p.m. 

MAY. 

12    T.    Annual  Dinner  of  the  Institute,  at  the  Langham  Hotel,  The  President,  His 
Grace  the  Duke  of  Northumberland,  K.G.,  in  the  chair. 

JULY. 
13-22.     Congress  and  Exhibition,  Cardiff. 


LIST   OF  FELLOWS,   MEMBERS,  AND  ASSOCIATES 
ELECTED, 

Febklary,    1908. 


Beg.       Dale  of  FRfJ.OAV 

No.       Election.  rr-ljl^UU. 

'"*1908.  Feb.  Ei.i.is,  Inspector- General  Sir  Herbert  M..  k.c.b., 
K.n.p.,  F.ii.c.s.,  LL.D.,R.x.,  Medical  I)ept.,Admirahy, 
18,  Victoria  Street,  S.W. 

MEMBERS, 

!  Marked  thus  liave  passed  the  Esaniinatlon  of  the  Institute  for  Inspectors  of  Nuisances. 


-''-1908.  Feb.  Aldhiuge,  Artliur  Edwin  'William,  Borouijh  Sur- 
veyor's Department,  ]VaIsaU. 

" '^  1 908.  Feb.  Ardekx,  Edward,  m.SC.vict.,  Hesident  Chemigt,  Man- 
Chester  Corporation  Scwat/e  Works,  Greeni/alis, 
Daryhuhiic,  Uritiston,  Lanes. 

■""1908.  Feb.  ilI.Ml.STt»E,  Tiionias  Henry,  lioroiKjh  Engineer  and 
Siirreyor,    I,  CaHli    Hill,  '/{ichmond,  Vorks. 

•"'"  1908.  Feb.  II  vwKi;,  Willie  Clifford,  .\SSOC.m.iS8T.c.e.,  Horour/h 
/•'ni/itieir,  Maison  Dieu  House,  Dover. 

""'1908.  Feb.  Hii,i.-W]lli8,  Stephen  Ale.xander,  a.m.i.mkcii.e., 
Knijiiieer  and  Surrriivr,  2,  Orsett  Jiuad,  O'rai/s, 
Jiese.r. 

"""I90«.  Feb.  Keli.v,  Sydney  Apj)Ieton,  r.A.s.i.,  17'),  IVallm, 
ViUaije,  Liverpool. 

'"""  1 908.  Feb.  Kino,  (Jilbert  Higley,  'M),Seii„>oiir  Gardens,  Twicken- 
ham s.  w. 
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-""  1908. 

Feb. 

="M908. 

Feb. 

'""  1908. 

Feb. 

'"'*  1908. 

Feb. 

''°'1908. 

Feb. 

-■'"^  1908. 

Feb. 

■■''"1908. 

Feb. 

"°'1908. 

Feb. 
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Lang,  Albert  Lancelot,  m.s.a..  Architect  to  Education 
Committee,  3,  Areime  Hd.,  Spring  Grove,  Jsleworth. 

Luke,   John,    P.a.s.i.,   53,  Sjiarherihoe  Street,   Lei- 
cester. 

Mansfield,    Frank,     City    Sti)-vei/or's    Dcjjarlment, 
Toivn  Hall,  Hereford. 

Newell,   Alfred    George,    m.b.,   cm.,    h.d.,    l.m., 
D.P.H.,  Kurseonrj,  Bengal,  India. 

Peiestlex,  Charles  Henry,  m.inst.c.e.,  Waterworks 
Engineer,  City  Hall,  Cardiff. 

Stbol'd,  Ernest  Lionel,  e.e.c.t.s.,  29,  Spring  Street, 
Hyde  Park,  W. 

Wood,  Thomas,    m.d.,   j.p.,  Eastivood,  182,  Ferry 
Road,  Bonnington,  Edinburgh. 

YousG,  George,  b.a.,  b.sc,  a.m.i.e.e.,  Osborne  House, 
Haveloch  Street,  Sheffield. 
*"WlSTERBOTTOM,  Eoland  Hare,  Keston  Tillas,  Little- 
borough,  Lancaster. 

ASSOCIATES. 

t  Marked  thus  bavn  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

""  1908.  Feb.     JAndeeson,  Miss  Mabel,  Chute  House,  Xeiv  Milton, 

Hants. 
""  1908.  Feb.       Baee,  Alfred,  2,  Charleston  Street,  Waluwth,  S.E. 
""1908.  Feb.     JBentley,    Eichard    Francis,    63,    Balberg    Road, 

Brixton,  S.E. 
^^"'  1896.   !May.    iBouRNE,  Edward,  3,  Crescent  Terrace,  Cheltenham. 
''■M908.  Feb.     tBuEDEN,  Frederick  George  Sydney.  22,  St.  Kilda 

Road,  )Vest  Ealitig,  W. 
'"•]908.  Feb.     iBuEQESS,    George    Edward,    301,    Oldham    Road, 

Manchester. 
*'■"  1908.  Feb.     JCiiatterjie,    Noel    Clement,    Pallacram,    Madras, 

India. 
""■  1908.  Feb.     JClaekb,  Ernest,  55,  Grey  RocJc  Street,  Liverpool. 
"'■•  1908.  Feb.     JCole,  Alfred,  16,  Braydon  Road,  Stamford  Hill,  ^\ 
""1908.  Feb.     JCoston,  Miss  Mary  Wall,  20,  Camden  Hill  Road, 

U2yper  Norivood,  S.E. 
■"■"'1908.  Feb.     XFo&i's.n,  Thom&s,  Milburn,  Newhiggin,  Carlisle. 
"■"  1908.  Feb.     iMcEwen,  Eobert  Gardiner,  Sanitary  Inspector,  City 

of  Victoria,  Hong  Kong,  China. 
*'"-1901.  Mar.     tMA.vsFiELD,  W.  T.,  cjo  James  Spicer  ij-  Suns,  Grey 

Street,  Wellington,  A'crc  Zealand. 
""1908.  Feb.     JNaylor,  George'^iWiiixa,  Lyndhurst,  Barnoldsiviclc, 

York. 
""  1908.  Feb.     JPike,  George  Wilfred,  Lyndhurst,  Bedxvorth,  War- 

wick. 
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Beg.        Date  of 
No.         Election. 

""'  190S.  Feb.     iPniCE.  Robert   Lewis,  ISurvei/or  ami  Sanitari/  In- 
spector. Daivlet/.  Salop. 
*''-'■  1908.  Feb.     iPsiEST,  AVilliam  Arthur,  58,  Three  Shires  Oak  lioad, 

liearnood.  Birmingham. 
"''190S.  Feb.     JEansom,  Miss  D.  M.,  195,  Edqivare  Eoad,  W. 
"''  19US.  Feb.     JKevell,  "Wilfred  George,  39,'  Ganna  Park  lioad, 

Plymouth. 
''•"  19US.  Feb.       S.\SDiFOED,   Herbert,   Jri/    Villa,    Cheam,   Sutton, 

Surrei/. 
*""'  1908.  Feb.     iScLATEE,  Percy  Henrv,  37,  Albion  Street,  E.vmouth, 

Devon. 
""  1908.  Feb.     iSTEPiiEXS,  ^yiiss  Nora  St.,  2,  Garlinge  Road,  West 

Hampstead,  -N. IF. 
"•'  1908.  Feb.        Stevens,     Charles,     Jn.tpedor    of    Xuisance.t    and 

Buildinfj  Surrei/or.  Wtjchhold.  Droitwich.  Worcester. 
"""lOOS.  Feb.     JWaterhoitse,  Arthur  Albert,  117,  Trentham  Street, 

Souihjields,  Wandsworth,  S.  W. 


CONTRIBUTIONS   AND   ADDITIONS   TO   LIBRARY* 

%*  For  puhlications  of  Societies  ami  Institutions,  etc.,  see  under  "  Academit^.' 


ACADEMIES  (British). 
London.     Association  of  Water  Enrjinters.      Transactions,  Vol.  XI.,  1906,  witii 
subject  Index,  Vols.  I.  to  XI.     350  pp.,  8vo.     London  and  New  York,  1907. 

The  Association. 

lioyal  Institulion  of  Great  Britain.     Proceedings,  Vol.  XVIII.,  Part  U. 

253  pp.,  8vo.     London,  1907.  T'he  Institution. 

Surveyors'  Institution.     Transactions,  Session   1907 — 1908.     Vol.  XL., 


Parts  II.  and  III.     75  pp.,  8vo.     London,  1907.  The  Institution. 

Army  Medical  Department.  Eeport  for  the  Year  1 906.  318  pp.,  8vo.  Lon- 
don, 19U7.  The  Director-General. 

Ball,  Charles  B.  The  Relation  of  the  Inspector  of  Plumbing  to  other  City 
Officials.     S  pp.,  8vo.     Chicago,  1907. 

The  Trap  on  the  Main  Drain.     10  pp.,  8vo.     Chicago,  1907. 

Domestic  E^igineering. 

Belfast,  County  Borough  of.  Report  of  Councillors  Henry  O'Neill,  M.D.,  and 
Will.  M'C'lure,  the  Dclrpates  appointed  by  the  Public  Health  Committee  to 
tlie  Second  International  Congress  on  School  Hygiene  in  London.  Ix)nd()n, 
August,  1907.     23  pp.,  8vo.     Belfast,  1907.        The  Public  Health  Committte. 

Berne,  licsultats  du  recensenient  federal  des  entreprises  agricoles,  industrielles 
et  comnierciales  du  9  aoiit  1905.     404  pp.,  4to.     Berne,  1907. 

Bureau  de  Stalislique. 

Board  of  Agriculture  and  Fisheries.  Agricultural  Statistics,  1906.  Vol.  XLL, 
Part  IV.  Colunialand  Foreign  Statistics,  with  Index  to  Vol.  XLI.  107  pp., 
«vo.      London,  1907.  The  Hoard. 

*  Members  or  Agsociatea  wisbing  to  flie  or  catalogue  theae  Titles  can,  on  application, 

be  supplied  witli  excerpt  copies  fnr  this  piirpoaf. 
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Catalonia.  Prinur  Congres  d'Hygiene.  Llibre  d'Actes.  169  pp.,  4to.  Cata- 
lonia. P.  Garcia  Faria. 

Dublin.  Department  of  AgricuJiure  and  Technical  Instruction  for  Irclaml.  Kejiort 
of  the  Director  of  the  Institution  of  Science  and  Art  for  the  Tear  10U6-7. 
31  pp.,  Svo.     Dublin,  1907.  G.  T.  Fhinlett,  Director. 

Hazer,  Allen.  Clean  Water  and  How  to  get  it.  188  pp.,  Svo.  London  and 
New  York,  1907.  Chapman  4'  Hall,  Ltd.  {publishers). 

Hoff,  Dr.  E.  21.  Aarsberetning  Angaaende  SendhedstUstanden  1  Kobentava  fiir 
1000.     70  pp.,  Svo.     Copeniiagen,  1907.  Dr.  E.  M.  Hoff. 

Huddersfield.  Infantile  Mortalitv.  The  Working  of  the  Huddersfield  Scheme. 
iL'  pp.,  Svo.     Huddersfield,  19u7.  -S'.  Q.  Moore.,  M.D.,  D.P.H. 

Jones,  Herbert,  D.P.H.  School  Hygiene  :  a  Handbook  for  School  Teachers  ot 
all  grades.  School  Managers,  etc.     161pp.,  Svo.     London,  19u7.      The  Author. 

Kanthack,  Emilia.  The  Preservation  of  Infant  Life :  a  G  uide  for  Health 
^'isitors.     92  pp..  8vo7    London,  1907.  H.  K.  Lewis  (pubUsher). 

Local  Government  Board.  Dr.  W.  W.  E.  Fletcher's  Eeport  upon  the  Sanitary 
Circumstances  of  Heacham  and  certain  other  coast  villages  on  the  Northern 
and  Western  Littoral  of  the  Docking  Rural  District.  jS'o.  294.  11  pp.,  fcp. 
London,  1907. 

Dr.  E.  P.  Manby's  Report  upon  the  Sanitary  Circumstances  and  Admin- 
istration of  the  Eour  Sanitary  Districts  comprised  within  the  Staines  Regis- 
tration District.     No.  292.     19  pp.,  fcp.     London,  1907. 

Dr.  J.  Spencer  Low's  Report  on  the  Sanitary  Circumstances  and  Adminis- 
tration of  the  Ha  warden  Rural  District.    No.  295.    13  pp.,  fcp.    London,  1907. 

Dr.  Reginald  I'arrar"s  Report  on  Accommodation  provided  for  Strawberry 

Pickers  in  the  Dartford  Rural  District.     Xo.  293.     5  pp.,  fcp.     London. 
1907. 

Dr.  W.  W.  E.  Fletcher's  Report  upon  the  Sanitary  Circumstances  and 


Administration  of  the  Aberayron  Registration  District,  comprising  the  Rural 
District  of  Aberayron  and  the  Urban  Districts  of  Aberayron  and  New  Quay 
in  Cardiganshire.     No.  283.     20  pp.,  fcp.     London,  1907. 

Dr.  E.  P.  Manley's  Eeport  upon  the  Sanitary  Circumstances  and  Ad- 
ministration of  the  Rural  District  of  Tregaron  in  the  County  of  Cardigan. 
No.  284.     6  pp.,  fcp.     London,  1907. 

Dr.  R.  W.  Johnstone's  Report  upon  the  Sanitary  Circumstances  and 

Administration  of  the  Rural  District  of  Sherborne  (Dorset).  No.  2S5. 
6  pp.,  fcp.     London,  1907. 

Dr.  F.  St.  George  Mivart's  Report  on  the  Sanitary  Circumstances  and 

Administration  of  the  Thingoe  Rural  District.  No.  286.  14  pp.,  fcp. 
London.  1907. 

Dr.  Reginald  Farrar's  Report  on  the  Sanitary  Circumstances  and  Ad- 


ministration of  the  Urban  District  of  Whitby.     No.  287.      15  pp.,  fcp. 
London,  19u7. 
Dr.  J.  Spencer  Low's  Report  upon  the  Sanitary  Circumstances  and  Ad- 
ministration of  the  Hartley  Wintney  Rural  District.     No.  2SS.     16  pp.,  fcp. 
London,  1907. 

Dr.  F.   St.  George  Mivart's  Report  on  the  General  Sanitary   Circuii 


stances  and  Administration  of  the  Bourne  Urban  District.     No.  289.     8  pp., 
fcp.     London.  1907. 

Dr.  R.  J.  Reece's  Report  on  the  prevalence  of  Diphtheria  at  the  village 

of  Ringmer,  in  the  Chailey  Rural  District  of  Sussex.     No.  290.     9  pp.,  Icp. 
London.  19u7. 
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Local  Govemmeat  Board.  Dr.  S.  V^.  "Wheaton's  Eeport  on  the  Sanitary 
Circumstances  and  Administration  of  the  Winchcomb  Eural  District,  and 
on  the  prevalence  of  Diphtheria  at  Winchcomb.  No.  291.  10  pp.,  fcp. 
London,   1907.  W.  H.  Pouer.  C.B.,  F.B.S. 

London  County  Council.  Eeport  of  the  Public  Health  Committee,  submitting 
the  Report  of  the  Medical  Officer  of  Health  of  the  County  for  the  Tear  190G. 
184  pp.,  fcp.     London,  1907.  Sir  Shirley  Murphi/. 

McVail,  J.  C,  M.D..  D.P.H.,  F.R.S.E.  The  Prevention  of  Infectious  Diseases: 
being  the  Lane  Lectures  delivered  at  Cooper  Medical  College,  San  Francisco, 
in  August,  1906,  and  revised  for  publication.     305  pp.,  8vo.     London.  1907. 

'  The  Author. 

Massachusetts.  Thirty-eighth  Annual  Eeport  of  the  State  Boai-d  of  Health. 
7o0  pp.,  Svo.     Boston,  1907.  Tlie  Board. 


MEDICAL   OFFICEES   OF    HEALTH  AND    OTIIEE 
SANITARY  EEPOETS. 

Ab?rdeen,19')6,andOct.&Nov..l907  Mattheiv  Hay,  M.D. 

Capetown,   Year  ended  30th   June, 

1907  \.S.  Arenhohl,  M.D. 

Chicago,  1906  Charles  J.  Whalen,  M.D. 

Hudd-^rsrteld,  3rd  Quarter    . .  . .   ,S.  O.  Moore,  M.D.,  D.P.H. 

Kimberley  (Sanitary  Inspector's  Ee- 
port), lyOy  .  .  . .  . .   James  S.  Dunn,  A. R.San. I. 

Lancaster,  1906        E.  Ser(,eant,  L.K.C.P..  M.Ii.C.S. 

London  C  junty  Council.  Eeport  of 
the  Education  Committee,  submit- 
ting the  Eeport  of  the  Medical 
Officer  (Education)  for  the  vear 
end.'d  31st  March,  1907    ..       '    ..    -lames  Kerr,  M..i..  M.I).,  D.I'.U. 

Montreal,  1900  ..  ..  ..   Louis  Laherqe,  M.D. 

Staffordshire  CO.,  1906      . .         . .   George  lieid,  M.D.,  D.I'.H. 

Tasmania,  1906-1907  .  .  J.  S.  C.  Elkinijton,  M.D.,  D.P.H. 

Wandsworth,  Year  ended  31st  .March, 

1 9U7  .  .  .  .  .  .  . .    Henry  G.  Hills,  Town  Clerk. 

Warwickshire  C.C.,  1906 1.  Bostoel-  Hill,  .M.Sc,  M.D..  D.l'.ll. 


Michigan.  Thirty-fourth  Annual  Eeport  of  the  Secretary  of  the  Sbite  Board  of 
Health,  for  the  fiscal  year  ending  June  30th,  1906.  176  pp.,  Svo.  Lansing, 
.Michigan.  19(i7.  Tht  Hoard. 

Mothers,  a  School  for.  By  Evelyn  M.  Bunting,  Dorali  E.  L.  Bunting.  .M.B.. 
B.S.,  Annie  E.  Barnes,  and  Blanche  Gardiner,  B.A. ;  with  an  Introduction 
by  Sir  Thoina.'s  Barlow,  Bart.,  and  a  Chapter  by  Dr.  J.  F.  J.  Sykes.  N6  pp., 
J^vo.      London,  19il7.  Annie  K.  Barnes,  Ixuly  •iujxrintendenl. 

New  Jersey  Slate  Board  of  Health.  Public  Health  Laws.  lo.")  pp.,  Svo.  Ne«- 
JiTSfV,  HIU7.  The  State  Board  of  Health. 

New  South  Wales,  \',)'»i.  li^-port  of  the  Board  of  Health  on  Plague.  On 
a  Sixth  Outbreak  of  Plague  at  Sydney,  1906,  bv  J.  Ashburton  Thompson. 
M.l),  D.P.H.     12  pp.,   f(;p.     Sydney. '1907. 

./.  Ashburton  'Ihom/ison.  .M.D..  D.P.H. 
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Newstead,  liobei-t,  A.L.S..  F.K.S.  Preliminary  Eeport  on  the  Habits,  Life- 
Cycle,  and  Breeding  Places  of  the  Common  House-Ely  ( Musca  Domestka. 
Lin.),  as  observed  in  the  City  of  Liverpool,  \dth  suggestions  a.s  to  the  best 
means  of  checking  its  increase.  December,  1906,  to  October,  1907, 
30  pp.,  Svo.     Liverpool,  1907.  Town  Clerk,  Liverpool. 

Paris.  Notes  a  I'appui  du  compte  des  depenses  de  I'Exereise.  1906.  250  pp., 
4t(j.     Paris,  1907.  Directeur  Administratif  des  Travaxtj-  de  Paris. 

Pearce,  T.  Fredtrk-l:  M.D.,  D.l'.H..  F.Ii.C.S..  M.R.C.P.  Insects  and  Disease. 
HeprinteA  hom  the  Calcutta  Medical  Joiintdl.  Volume  I.  (No.  XII..  June. 
1907).     il  pp.,  Svo.     Calcutta,  1907.  The  Author. 

ftueensland.  Eeport  on  Plague,  from  26th  February,  1900,  to  30th  June,  1907. 
106  pp.,  fc]).    Brisbane,  1907.    B.  Burnett  Ham,  Commissioner  of  Public  Health. 

Sacadura,  Dr.  Du  Costa.  L'Hygiene  Scolaire  en  Portugal.  44  pp..  Svo.  Lis- 
bon, 1907. 

Quelques  considerations  sur  les  dimensions  de  la  tote  du  foetus  a  terme. 

16  pp..  Svo.     Lisbon,  1906. 

Attitudes  Viciosas  Las  Escolas.      i  Escripta  directa  c  escripta  inclinada). 


40  pp..  Svo.     Lisbon,  1906.  The  .Author 

Sanitary  Kecord.     Tear  Book  and  Diary,  190.'s.     67  pp.,  4to.     London.  1907. 

The  Sanitari/  Publishinr/  Co. 

Schrotter.  Prof.  Dr.  Leo/iold  von.  Hj^giene  of  the  Lung  in  Health  and  Disease. 
Translated' by  H.  W.  Armit.  M.E.C.S.,  L.R.C.P.  150  pp.  Svo.  London  and 
New  York.  1907.  liebman.  Ltd.  (j>nbUshers). 

Scoble,  H.  T..  F.li.Met.Soc,  M.li.San.I.  Land  Treatment  of  Sewage :  A  Digest 
of  the  Keports  made  to  the  Eoyal  Commission  on  Sewage  Disposal  by  their 
specially  appointed  Officers.  Eeprinted  from  The  Survei/or  and  Municipal 
and  Count]!  Engineer.     76  pp..  4t().     London.  1907.  The  Autlior. 

Tibbies,  IF.,  LL.D..  Food  and  Iljgiene  :  an  Elementary  Treatise  upon  Dietetics 
and  Hygiene  Treatment.  683  pp.,  Svo.  London,  1907.  Rebman,  Ltd. 

Vienna.     Yierteljahrsfchrift  fiir  kiirperliche  Erziehung.     61   jip,  4to.     Vienna. 
1907.  W.  Whitaker,  B.A.,  F.E.S. 

West  Kiding  Rivers  Board.  Eeport  upon  Methods  of  Analysis  adopted  in  the 
Laboratory.    20  pp.,  Svo.    Wakefield,  1907.     //.  Maclean  Wilson,  M.D.,  B.Sc. 

Wilson.  H.  Maclean,  M.D.,  B.Sc.  Eeport  upon  a  Visit  to  Germany  in  connec- 
tion with  the  Fourteenth  International  Congress  of  Hygiene,  September, 
1907.     11  pp.,  "^vo.     Wakefield,  1907.  "  The  Author. 


In  addition  to  the  Books  presented  to  the  Library,  the  foUoivinf/  have  been  puhli,shed 
in  connection  with  Sanitart/  Science: — 

Buchanan,  A.,  and  Hudson.    IT.  //.      Building  Construction,  Class  Note-Books 

with  Diagrams.     London.  19u>.     W.  H.  Hudson. 
Crowe,   //.  Warren,  M.D.      Consumption:    Treatment  at   Home  and  Eules  for 

Living.     Bristol.  1907.     John  Wright  &  Co. 
Daniels,  C  W.,  M.B.Cantab.,  and  Stanton,  .1.  7'..  M.D.     Stiulies  in  Laboratory 

Work.     Loudon  :  Joiin  Bale,  Sous,  dc  Danielsson,  Ltd. 
Ferguson,  R.  Bruce,  M.A.,  M.D.,  B.C.     Aids  to  the  Mathematics  of  Hvgiene. 

Bailliere,  Tindall,  &  Cox. 
Gerliard,   William  Paid.     Sanitation  i>f  Public  Buildings.      London  :   Chainiian  ^^ 

Hall. 
Graham,  John  11'.,  M.A.     The  Destruction  ol'  Daylight:  A  Study  in  the  Smoke 

Problem.     George  Allen. 
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Housden,  ('.  E.  Practical  Hydraulics  (Water  Supply  and  Drainage).  London, 
1908.     Longmans,  Green,  &  Co. 

Fattin,  H.  Cooper,  M.A.,  D.P.H.  The  Eitual  of  Temperance  and  Bodily  Clean- 
liness.    London,  1908.     Simpkin,  IMarshall.  &  Co. 

Slocum,  ,S'.  A'.,  B.E.,  Ph.D.,  and  Hancock,  E.  Z,.,  M.S.  Text-book  on  the 
.Strength  of  ilaterials.     London.  190S.     (linn  &  Co. 

Stuart,  llackuoHh.  Medical  Inspection  of  School  Children.  London,  1908. 
H.  K.  Lewis. 

Todd,  Ernest.  The  Law  of  Buildings  and  Dilapidations.  London :  Eyre  & 
Spotliswoode. 

Trewby.  A.,  M.A.     Healthy  Boyhood.     London,  1908.     The  Author. 

Unwin,  ir.C.  /,/..D.,  i^.i^S.  A  Treatise  of  Hydraulics.  London,  1908.  Adam 
.V  Charles  Black. 

Zavitzianos,  Dr.  S.  K.     The  Hygiene  of  Armies.     Corfu :  A.  Lantza. 


LIST  OF   EXHIBITS  ADDED  TO  THE   MUSEUM. 

Asphalte.  Mineral  lithofult  aiphalte  grooved  paving  blocks  for  stables,  road- 
ways, etc.  The  Litumer  ^Uphalte  Paving  Co.,  Ltd.,  '2,  Moon/ate  Street,  E.C. 

Beinforced  Concrete.  Metal  ladder  tape  for  thin  partitions,  produced  by 
splitting  strip.s  of  steel  at  intervals.  It  is  supplied  in  coils,  and  can  with  ease 
be  expanded  to  a  ladder-like  form  by  means  of  a  simple  appliance.  To  form  a 
partition,  lengths  are  secured  vertically  and  other  leugtlis  drawn  through 
them  horizontally,  so  as  to  form  a  ladder. 

Pri/kc  4'  PaTiiier,  40,  Upper  Thcnnes  Street,  E.C. 

Bed  and  Foot  Warmer.  A  copper  cylinder  for  hot  water  revolving  on  a 
wooden  handle,  so  that  it  can  be  rolled  about  the  bed. 

F.  F.  Wallis,  Finsbiiri/  Square,  E.C 

Dental  Charts.  Illustrating  various  imperfections  and  di.seases  of  t«efh,  and 
giving  directi(jns  as  to  care,  etc.  W.  Fish,  School  Dentists'  Societi/,  Watford. 

Defective  Drain.     Root  of  a  tree  taken  from  an  open-jointed  rain-water  drain. 

/{.  A.  Knapjntt,  Catford,  S.E. 

Lavatory  Fittings.     Mirror  in  white  glazed  (earthenware  fraoie. 

Letter  Box.      White  glazed  eartlienware  brick  (irepared  for  letter-box  opening. 
The  Leeds  Fireclay  Co.,  Ltd.,  2,  SorfolL-  Street,  Strand,   1)'. 

Milk  strainer  and  Filter.  The  "Diax"  pattern,  a  large  tin  fiinm-l  ending  in  a 
short  cylinder  just  above  which  is  a  ledge  supporting  two  metal  gauze  di.scs. 
Between  tiiese  is  i)laced  the  filtering  medium  of  prepared  cotton  which  is 
rather  larger  than  the  di.scs,  so  as  to  completely  cover  the  opening  at  tlie 
bottom  of  the  funnel.  L.  Lumley  ^-  Co.,  Ltd.,  1,  .imerica  Siptare,  E.C. 


EXHIBITION    OF   SCHOOL    BUILDING    AND    FURNISHING 
APPLIANCES,  LONDON,  1907. 

Additional  Awaud  kdk  K.miibit  Selkctkd  von  Fi  in  iii;ii  Tuial. 
BRONZE     MEDAL. 
The  Plastomkm'  Asiiestos  Floouinc;  Co.     I'lastoment  Flooring. 
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THE  ROYAL  SANITARY  INSTITUTE. 

ARTICLES   RELATING   TO    PUBLIC   HEALTH.* 
Appearing  in  the  chief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

TTie  articles  referred  to  in  this  list  are  as  far  as  iwssible  collected  a'lid  filed   in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 


Hygiene  of  Special  Classes,  Trades,  and  Professions ; 
and  Municipal  Administration. 

DoiGLAS,   L.    M.      Modern   Dairy   Practice.      Journ.    Royal    Sol:    Arts, 
Vol.  LVI.,  No.  2885,  pp.  398-4011,  ]S)()8. 
General.     Advocating  hygienic  conditions.     With  discussion. 

Olivei;,  Di:.  T.  Lead  and  Phosphorus  Poisoning,  with  special  reference 
to  the  manufacture  of  lucifer  matches.  Journ.  Royal  Soc.  Arts,  Vol. 
LVI.,  No.  2H82,  pp  ;U1-17,  1908. 

Notes.  Hard  life  of  lead  miners ;  but  risk  of  lead-poisoning  begins  with 
smelting.  Describes  manufacture  of  white  lead  and  its  dangers.  Alludes  to 
red  lead.  Describes  the  symptoms  of  plumbism.  Then  under  following  head- 
ings : — Substitutes  for  white  lead.  Preventive  measures.  Phosphorus  and 
lucifer  match  manufactures. 

Water  Supply,  Sevsrerag-e,  and  Refuse  Disposal. 

BritGEss,  P.     The  Development  of  the  Mechanical  Filter  Plant.     Engi- 

neering  Record. 

Description  of  mechanical  filtration  up  to  a  modern  plant  comprising  (I)  A 
coagulant  and  a  system  for  its  application  to  the  water  to  be  treated;  (2)  storage 
of  the  water  after  the  coagulant  has  been  introduced  and  before  it  is  applied  to 
the  filters ;  (3)  Filters  ;  (4)  Storage  of  the  water  between  the  filters  and  the 
high  service  pumps. 

"ExGiXEKiiiNG    Kkcokd."       Street   Cleaning  and   Waste   Disposal   in 

New  York.     22nd  Feb.,  1908,  p.  207. 

Eeport  by  a  Commission  upon  the  street  cleaning  and  waste  disposal  in  New- 
York,  with  suggestions  for  their  improvement. 

Water  Purification  in  Ohio.     22nd  Feb.,  1908,  p.  213. 

Result  of  five  years'  study  by  the  Ohio  State  Board  of  Health  of  the  sanitary 
conditions  of  Ohio  streams. 

*  Aleuibers  or  Associates  wishicg  to  file  or  catalogue  these  Xitlea  can,  on  application, 
1)6  supplied  with  excerpt  copies  for  this  purpose. 
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MEETINGS    HELD. 


Sej^siiixai.  Meeting. 
Blackpool,  March  lotli.  —  The  meeting  was  liekl  in  the  Council 
Chamber,  when  a  discussion  on  •'  Sewer  Ventilation  and  tlie  Intercepting 
Trap"  was  opened  by  F.  J.  H.  Coiitts,  M.D.,  B.Sc,  D.P.H.,  F.C.S., 
Medical  Officer  of  Health,  and  J.  S.  Brodie,  M.Inst. C.E.,  Borough 
Engineer  and  Surveyor.  On  Saturday,  March  14th,  visits  were  made  to 
the  Destructor  and  Electricity  Works,  the  Infections  Diseases  Hospital,  etc.. 
where  the  members  were  entertained  at  Tea  by  the  Hospitals  Committee. 

AXXIAI,     Mr.ETIXG    OF    AsSIXlATES. 

London. — The  meeting  was  held  in  the  Parkes  Museum,  on  Tuesday, 
March  24th,  at  8  p.m.,  when  an  address  was  delivered  by  H.  Percy 
Boulnois,  M.Inst.C.E.,  on  "House  Refuse,  Collection  and  Disposal." 

EXASIIXATIOXS. 

The  following  E.\aminatious  have  been  held  : — 

Sanitary  Science  a»  applied  io  Buildings  and  Public  Works. 

Blackburn,  Feb.  28th  and  29th    1  candidate;   no  certificate  granted. 

Hereford,  Mai'ch  20th  and  21st    1  candidate;  1  certificate  granted. 

E.vamination   Qualifying  for  Membership. 

/>7(«Xi((rH,  Feb.  28th  and  2yth     1  candidate  ;  no  certificate  granted. 

Inspectors  of  Nuisances. 

Blackburn,  Feb.  28th  and  29th    22  candidates:  1 2  certificates  grante<l. 

Hereford,  March  20th  and  21st    14  candidates;  5  certificates  granted. 

Inspectors  of  Meat  and  other  Foods. 

Hull,  March  tJth  and  7th 1 4  candidates ;    8  certificates  granted. 

Uyijiene  in   its  bearing  on  School  Life. 
Blackburn,  Feb.  28th  and  29th     9  candidates;  5  certificates  granted. 

Candidates  who  have  itBCEiVED  Cektificates. 

Sanitary  Science  as  ap/died  to  Buildings  and  Public  Works. 

KicKETTs,  Frank. 

Inspectors  of  Xuisances. 


IJkVAN.    WaI.TKK    Wll.l.lAM. 

Ci.ahkk,  (.'iiaklks. 

Ci\sn.  Wir.LIAM   LlXDSKY. 

HowKi.i.s,  Basil  Philip. 
Htdson,  Fueb. 
lllDSON,   WlM.lAM    .\irriii'K. 
Hint,  Mautiia  Ai.hk. 
Jackson,  Pkbcv. 

Wilson-, 


JiMf,  FiiANi  i-s  .Mautiia. 
Lawson,  Gk.ohi.k  Wn.i.iAM. 
LvNAM,   William  Thomas. 
Lyon,  William  Eiinkst.  "^ 
Nonius,  William  Astley. 
Kadkoui),  Lilian. 
SiiionELi),  Fkei). 

S.MITII,    ClVAilWV,. 

Mabiok  Campbell. 
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/niipectors  of  Meat  (mil  othei-  Foods. 

BROlKiUTON,  KuilAIll).  I  HoLLANJ",  Al.Iil.HT. 

Clayton,    Ckarles   Pkhcivaf.         |  Jackson,  •John  Hokslky. 

GlaNTILLE.  I  MONSON,  HaEOLI)  ErUDLPH. 

Hancock,  Thomas.  Scorreh,  Ejimuxd  Hoi.uiiinGE. 

Tattersall,  Herbert. 

I Imjiene  in  it.t  //earing  on   School  I^ife. 
DuEiiDEX.  Etiiei,.  I  LuNU,  Martha. 

Heari.e,  E])ith  ^f.  |  Xorris.  Daisy  Flora. 

Kamsden,  Amy. 


FORTHCOMING   MEETINGS. 


LeCTI  RE    TO    THE    IxSTITUTE. 

( )ii  ''  The  Results  of  Sanitation  in  the  Efficiency  of  Annies  in  Peace 
and  War,"  by  Surgeon-General  Sir  Alfred  Keogh,  K.C.B.,  M.D.,  LL.D.^ 
Director-(ieneral,  Army  Medical  Service,  has  been  postponed  until 
( )ctober. 

Sessional  Meetengs. 

Hull,  April  4th,  at  11  a.m.  Discussion  ou  "Diphtheria  in  Elementar}^^ 
Schools  and  its  Prevention,"  openetl  by  J.  Wright  Mason,  M.D.,  CM., 
D.P.H.,  Medical  Officer  of  Health,  Hull.  Visits  will  be  made  to  the 
Docks  and  Cold  Storage. 

Lomlo7i,  April  Sth,  at  8  p.m.  Adjourned  discussion  on  "  Klvers 
Pollution,  with  special  reference  to  the  Board  proposed  by  the  Koyal 
Commission."     Paper  by  Herbert  T.  Scoble,  P.A.S.I. 

Shveu'uhurii,  May  :!3rd.  Discussion  on  "Tlie  Inspection  of  Dairies 
and  Cowsheds."  to  "be  opened  by  T.  W.  II.  Garstang,  M.A.,  D.P.II.,. 
Medical  ( )fficer  of   Health,  Altrincham. 

London,  dune  loth,  11  a.m.  Discussion  on  "Pasteurization  of  Milk," 
to  be  opened  by  Prof.  Henry  R.  Kenwood,  M.R.,  D.P.H.,  J^Iedical  Officer 
of  Health,  Stoke  Newington.  In  the  afternoon  a  visit  will  be  made  to 
Sudbury  Park  Dairy  Farm  and  the  Walker  Gordon  Laboratories,  by 
invitation  of  Mr.  G.  Titus  Barham. 

Oi;i>ixAUY'  GeiXEHaj.  Meetings. 
The  Ordinary  (Jenoral  Meeting  will  be  held  in  the  Parkes  Museum  un 
Wednesday,  April  loth,  at  4. 80  p.m. 

AnXI  AL    IJiXXER. 

His  Grace  the  Duke  of  Northumberland,  K.G.,  President  of  the 
Institute,  has  consented  to  take  the  chair  at  the  Annual  Dinner  of 
the  Institute,  which  will  be  held  on  Tuesday,  Mav  12th,  at  tlie  Laniiham 
Hotel. 
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EXAJIIXATIOXS. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  qualifying  for  membership,  in  Hygiene  in  its  bearing  on  iSchool 
Life  and  for  Inspectors  of  Nuisances. 

Southampton,  April  3rd  and  4th. 

Ipswich,  April  10th  and  11th. 

Liverpool,  April  24tli  and  2.")th. 

Edinburgh,  May  8th  and  Utli. 

Leeds,  May  loth  and  l(5th. 

London,  May  22nd  and  23rd. 

For  Inspectors  of  Meat  and  other  Foods — 
Liveri>ool,  May  1st  and  2nd. 
London,  Mav'2i)th  and  30tli. 


CoxGiiESS,  190<S. 

The  Meeting  will  be  held  in  Cardiff  from  duly  13tli  to  18th,  and  the 
preliminary  arrangements  are  as  follows  : — 

I'remilent  of  the  Congress — 

Tm:  Rt.  Hon.  The  Eaul  of  Plymouth,  P.C,  C.B..  D.L.,  J.P., 

Lord- Lieutenant  of  Glamorganshire. 

Vice- Presidents — 
The  Rt.  Hon.  Tue  Loitu  Matou  of  Cardiff  (Councillor  Ili.tyd  Thomas,  J. P.) 
The  Most  Noble  The  Mauquis  of  JJute. 

The  Rt.  Hex.  Viscount  Treuegah.  D.L.,  J.P.,  Lord- Lieutenant  of  Monmouth. 
The  Rt.  Hon.  Eaul  oi    Duniiavex,  K.P..  C.M.G.,  P.C. 
The  Rt.  Hox.  Loud  .^ubudaue,  D.L..  President,  Unirersiti/  of  Wales. 
The  Rt.  Rev.  The  Lohi)  Bishop  of  Li.axdaff  (Rev.  J.  P.  Huoues,  D.D.) 
Sir  Clifford  J.  Cory,  Bart.,  .I.P.,  M.P. 
Sir  William  Thomas  Lewis,  Bart.,  D.L..  J. P. 
Sir  .Tohx  Talbot  Dillwyx  Llewelyx,  Bart.,  D.L.,  J. P. 
!SiB  John  Williams,  Bart.,   K.C.V.O.,  M.D. 
Sir  William  S.  Crossmax,  Kt.,  .I.P.,  Ex-Lord  Maiior  of  Cardiff. 
Sir  Jonx  Gunx,  Kt..  .I.P. 
The  Hox.  Ivor  C.  Guest.   M.P. 
Robert  Fohbe.st,  J. P. 
John  Cory,  J. P. 
Oliver  Henet  Jones,  J. P. 

Chairman  of  Local  Committee — 

Councillor    James    Roiunson,    L.E.C.P.,    Chairman    of   the    Health    and    I'ort 

Sanitary  Committee,  Cardiff. 

Vire-Chairmen  of  Local  Committee — 
Councillor  R.  J.  Smith,  M.B.  ;  J.  Howard  Jones,  ftf.B..  D.P.H. -.  Councillor 
P.  J,  O'Donnell;   Col.  Henry  Lewis,  J. P. ;    Principal  E.  H.  Griffiths,  M.A., 
Sc.D.,  F.U.S.;  T.  F.  Hauvev;  R.  H.  Wyrill.  M.lnst.C.E. 
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Honorary  Local  Treasurer — 
J.  Allcock,  F.I.A.A.,  C'itii  Treasurer,  Cardiff. 

Honorary  Local  Secretaries — 
E.  Walfoed,  M.B.,  D.P.H.,  Medical  Officer  of  Health,  Cardiff. 
W.  Williams,  M.A.,  M.D.,  D.P.H.,  Medical  Officer  of  Health,  Gla.noryanshire  C.C. 

Section   I.     Sanitary  Science  and  Preventive  Medicine — 
President — 
Hon.  Local  Secretaries — F.  W.  Lamb,  3J.D.,  D.P.H. ;  J.  Howard-Jones, 

M.D.,  D.Sc. 
Hecording  Secretary — Pkof.  H.  H.  Kenwood,  M.B.,  D.P.H. 

„         II.     Engineering  and  Architecture — 

President — Sir  Henet  Tanner,  I.S.O.,  F.E.I.B.A. 

Hon.  Local  Secretaries — E.  H.  Beuton  ;  C.  H.  Priestley,  M.Iiist.C.E. 

llecordimj  Secretary— 3.  E.  Woeth,  M.lnst.C.E. 

CoNFEEENX'ES. 

Municipal  Representatives — 

President — Councillor  J.  Robinson,  L.R.C.P.,  Chairman  of  the  Health  and. 
Port  Sanitary  Conunittee,  Cardiff'. 

Hon.  Local  Secretaries — Councillor  P.  J.  O'Donnell  ; 

Itecordiiiij  Secretary — P.  Boobbyee,  M.D. 
Port  Sanitary  Authorities — 

VVmffeif— Councillor  John  Utting,  M.R.C.P.,  M.R.C.S.,  Chairman,  Port 
Sanitary  Authority,  Liverpool. 

Hon.  Local  Secretaries — G.  jS^eale,  L.R.C.P.,  J. P. ;  T.  Anstey-Chavb,  M.B. 

Recordincj  Secretary — H.  Williams,  M.U.,  D.P.H. 
Medical  Officers  of  Health — 

President— ¥j.  Walford,  M.D.,  D.P.H.,  Medical  Officer  of  Health,  Cardiff. 

Hon.  Local  Secretaries — Herbert  Jones,  L.R.C.S.I.,  D.P.H. ;  R.  Peichaed 
M.D.,  D.P.H. 

Becordiny  Secretary — A.  Wellesley  Haeeis,  ]M.R.C.S.,  D.P.H. 
Engineers  and  Surveyors  to  Municipal  Authorities — 

President — A.  E.   Collins,  M.Inst.C.E.,   City  Enyineer,  Nortvich. 

Hon.  Local  Secretaries — R.  H.  Haynes,  JI.Inst.C.E. ; 

liecordiwj  Secretary — E.  G.  Mawbey,  M.Inst.C.E. 
Veterinary  Inspectors — 

President — Prof.  J.  Penbertiiy,  F.R.C.Y.S. 

Hon.  Local  Secretaries — P.  J.  Mdllane,  M.R.C.V.S.  ; 

liecordiny  Secretary — J.  A.  DixoN,  M.R.C.V.S. 
Sanitary  Inspectors — 

President — G.  H.  Anderson,  Chairman,  Central  E.vecuiive  Council,  Sanitary 
Insjjectors  Association. 

Hon.  Local  Secretaries — D.  T.  Willlims  ;  G.  Thomas. 

Becordiny  Secretary — Isaac  Young. 
Women  on  Hygiene — 

President — TiiE  Lady  Mayoress  of  Cardiff. 

Hon.  Local  Secretaries — Miss  E.  A.   Moxtgumery  AVilson  ;    Miss   M.  E. 

Peaeson. 
Ttecordinrj  Secretary — Miss  E.   P.   HrnirES. 
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The  Hygiene  of  School  Life    - 

Pnsidenl—'E.  H.  Griifitus,    M.A.,    bt.D.,   F.R.S.,    I'rincijKil,   rniirrsitif 

College  of  .So(!</i   U'a/^s  ami  Mo)i. 
Hon.  Local  Seeretariia — Miss  E.  G,  H.vgerty  ;    E.  C.  AVili.mott. 
J{ecojxlinfi  Sec)-et<i)ii~yi'i»s  A.  Eaveshii.l. 

Lecture  to  the  Congress, 

Popular  Lecture, 
hv  Prof.  E.  J.  MiWe>;ney.  .M.A..  M.D,  D.lMl. 


Calendar,  Arr.ii,  and  May,  1908. 

As  far  as  at  present  arranged. 


The  Parki's  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  S  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

APRIL. 
1     W.  Inspection  and  Demonstnitiou  at  the  East  London   Waterworks,  Lea  Bridge, 

Clapton,  at  3  p.m.    Conducted  by  -Mr.  Blackburn,  Deputy  Engineer. 
1     W.  Lecture  to  Sanitary  Officers  at  7  p.m.      "  Details  of  Plumbers'  Work,"  by  J. 

Wright  Clarke. 
3    F.    Lecture — Meal  Insi)ectors'  Course  at  6.30  p.m. 
3    F.    Lecture  lo  Sanitary  Officers  at  7  p.m.     "Ilouse  Drainage,"  by  W.  ('.  Tyndale. 

M.INST.C.E. 

3  FT 

J     t,'  \  Examinations— Southampton. 

4  S.    Sessional  Meeting.  Hr  I  I,  at  11  a.m.     Discussion  on  •'Dlphlhcria  in  Elementary 

Schools  and   its  I'revcntion,"  opened  by  J.  Wriijht  Mason,  M.D.,  cm.,  d.imi. 

Visits  will  be  made  l<i  the  Docks  and  Cold  Storage. 
■i     S.     Inspection  and  Demonsualion  at  .Mordcn  Ilall  Dairy  Farm,  Morden,  Surrey,  at 

3  p.m.     Conducted  by  Oscar  J.  White. 
(1    31.    Lecture  to  School  Teachers  at  7  p.m.     "  Physical  Conditions, "  by  James  Kerr, 

>i.D. 
ti    M.    Lecture  to  Sanitary  Oflicere  at  7  p.m.     "Water:  Composition,  Pollution,  and 

Puriticalion,"  by  A.  Wellesley  Harris,  m.b.c.s.,  d.I'.u. 
7    T.     Dcmonstnition  -  Jleat  Inspectors'  Course,  at  0.30  p.m.,  on  Foods,  oilier  than  Sleat, 

by  Col.  J.  Lane  Nottcr,  u..v.m.c. 

7  T.    Lecture   to  Sanitary  Officers  at  7  p.m.    "  Water  Supply,"  by  J.  E.    Worth, 

M.IXST.C.K. 

8  W.  Inspection  and  Dcmoustration  in  the  District  of  Chiswick,  at  3  p.m.  (number 

limited).    Conducted  by  J.  11.  Clarke,  Chief  Sanitary  Inspector,  Chiswick. 
Lecture  to  Simitar\-  Officers  at  7  p.m.    '•  Sewerage."  by  J.  E.  Worth,  m.inst.c.k. 

Examinations  — Ipswich. 

Inspection  and  Demonstration  at  the  Sewage  Outfall  Works.  Barking,  at  about 
3  p.m.  Conilncted  by  J.  E.  Worth,  .M.l.ssT.r.i:.,  District  Engineer,  London 
County  Council. 

Demonstration  -Meat  Inspectors'  Course,  at  '1  p.m. 

Lecture  to  ScIuxjI  Teachers  at  7  p.m.    "  Physical  Conditions,"  by  J.  Kerr,  M.n. 

Lecture  to  Sanitary  Officers  at  7  p.m.    "  Sewage   Disjmsal, "  by  J.  E.  Worth, 

.M.t.NST.*-.!-. 

T.     Demonstration  — Meat  InsiK'cturs'  Course,  at  i>.3ii  p.m  ,  on  Foods,  other  than  Meat, 

by  Col.  .1.  Lane  Nottcr,  i(..\.M.c. 
W.   Ordinary  General  Meeting,  at  -1.30  p.m. 
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W.  Lecture  to  Sanitary  Officers  at  7  p.m.    ".Scavenging:  Disjiosalof  House  Refuse," 
by  .1.  K.  Worth,  m.in.st.c.e. 

F.    Good  Friday     i  jirnseum  ClosoJ 
^^    Easter  Monday)  ^^'^'euin  lioslu. 

Lecture — Meat  Inspectors'  Course  at  (i..jiJ  [j.m. 

ExamiDations— Liverpool. 

Lecture  to  Sanitary  Officers  at  7  p.m.    "Signs  of  Health  and  Disease  in  Animals 
destined  for  Food,  when  alive  and  after  slaughter;  Tuberculin  and  other  Tests,'' 
by  Major  J.  A.  Meredith,  f.u.c.v.s. 
28    T.     Lecture  to  Commissioned  Officers  and  Professional  Men,  at  o.'M  p.m.,  on  Meat 
Inspection,  by  James  King,  m.b.c.v.s. 

28  T.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  'i'be  iN'ames  and  Situations  of  the  Organs 

of  the  Body  in  Animals,''  by  Major  J.  A.  Meredith,  F.u.c.v.s. 

29  W.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  o..30  p.m.,  on  Meat 

Inspection,  by  James  King,  m.r.c.v.s. 
2!i     W.   Lecture  to   Sanitary  Officers  at  7  p.m.     "Practical  Methods  of  Stallmg  and 
Slaughtering  Animals,"  by  Major  J.  A.  Meredith,  f.r.c.v.s. 

30  Th.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  Market,  York  Road,  N., 

at  2  p.m.    Conducted  by  James  King,  m.k.c.v.s. 

MAY. 

1     F.    Lecture — Meat  Inspectors'  Course,  at  5.30  p.m. 

1  F.     Lecture  to  Sanitary  Officers  at  7  p.m.     "The  Appearance  and  Character  of  Flesh 

Meat,  Organs,  Fat,  Blood,  Fisli,  Poultry,  Milk,  Fruit,  Vegetables,  and  other 
food,  and  the  conditions  rendering  them,  or  preparations  of  them,  fit  or  unfit 
for  human  consumption.  Preserving  and  Storing  Meat  and  other  foods,"  b^' 
E.  Pctroncll  Manby,  b.a.,  m.d.,  d.p.ii.,  Medical  Inspector,  L.G.B. 

.,     a'  I  Examination  for  Inspectors  of  Meat  and  Other  Foods,  Liverpool. 

2  S.    Demonstration  to  Commissioned  Officers  and  Professional  Men  at  3  p.m. 

4  M.  Lecture  to  Sanitary  Officers  at  7  p.m.    "  The  Hygiene  of  Bjres,  Lairs,  Cowsheds, 

and  Slaughterhouses,  and  all  places  where  animals  destined  for  the  supply  of 
food  are  kept,  and  the  Hygiene  of  Markets,  Dairies,  and  other  places  wlaere 
food  is  stored,  prepared,  or  exposed  for  sale,  and  transported,"  by  E.  Petronell 
Manby,  b.a.,  m.d.,  d.p.h.,  Medical  Inspector,  L.G.B. 

5  T.    Inspection   and   Demonsi ration   in   Fish   Inspection   at   Billingsgate  Market   at 

10  a.m.,  conducted  liy  J.  Roberts,  Chief  Fisli  Inspector,  Fishmongers'  Company. 
5    T.     Lectm-e  to  Commissioned  Officers  and  Professional  Men  at  5.30  p.m.  on  Meat 

Inspection,  by  .James  King,  m.r.c.v.s. 
Ci     W.   Inspection  and  Demonstration  at  Hsurisou  &  Barber's  Knackers'  Yard,  Winthrop 

Street,  Whitechapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  f.u.c.v.s. 
«     \V.     Lecture  to  Sanitary  Officers  at  7  p.m.        Diseased  Meat,  with  ii  Demonstration 

of  Morbid  Specimens  collected  from  Meal  Markets,  by  James  King,  m.r.c.v.s. 
8    F.     Lecture  -Meal  Inspectors'  Course,  at  i5.30  p.m. 
ii    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     The  Laws,  By-laws,  and  Regidations 

affecting  the  inspection  and  sale  of  Meal  and  other  aiticles  of  Food,  including 

their  preparation  and  adulteration,  by  E.  Petronell  Manby,  b.a.,  m.d.,  d.p.h., 

Medical  Inspector,  L.G.B. 

(i     ^' I  Examinations— Edinburgh. 

23  S.  Sessional  Meeting,  Shrewsbury,  at  11  a.m.  Discussion  on  "Inspection  of 
Dairies  and  Cowsheds,"  opened  by  T.  W.  U.  Garstang,  m.a.,  d.p.h..  Medical 
Officer  of  Health,  Altrincliam. 

JUNE. 
13  S.  Sessional  Meeting,  London,  at  11  a.m.  Discussion  on  "  Pasteurization  of 
Milk,"  to  he  c]|iened  by  Prof.  R.  II.  Kenwood,  .m.b.,  d  i-.ir..  Medical  Officer  of 
Health,  Stoke  Newington.  In  the  afternoon  a  visit  will  be  made  to  the 
Sudbury  Park  Dairy  Farm  and  the  'Walker  Gordon  Laboratories  bv  invitation 
of  Mr.  G.  Titus  Barham. 

JULY. 
13-22.     Congress  and  Exhibition,  Cardiff. 
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LIST  OF  FELLOWS,   MEMBERS,  AND  ASSOCIATES 

Elected  March,  1908. 

Eeg.        Date  of  FELLOW. 

No.       Election. 

"'■'1908.  Feb.  Keogh,  Surgeon-General  Sir  Alfro  i,  iccB.,  k.ii.p., 
IIOS.LL.D.,  M.D.,  n.A.M.c,  Director-General,  Annii 
Medical  Serrice,  War  Office,  S.  W. 


MEMBERS. 

•  Marked  thus  have  passed  the  Kxiimin.ition  of  the  Institate  in  Sanitary  Science  as  applied 

to  Buildings  and  Public  Works 

I  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Nuisances. 

5  Marked  thus  have  passed  the  Examiaation  in  Practical  Hygiene  for  School  Teachers. 

«"  Marked  thus  have  passed  the  Examination  Qualifying  for  Membership. 

-"  '  lUOS.  ;Mar.    jAxDEHSoy,  George  Hart,  Sanitary  Dejit  ,  yfanicipal 

Bi(  il(liiu/g.  Middleshroujh. 
-'"'  1908.  Mar.       Betts,  William  Yallance,  630,  Eadford  Road,  Sol- 

tinijhaiii. 
■'"  1908.  Mar.      Booth,  Ernest   Wilton,  .vssoc.m.ixst.c.e.,  p..v.s.i., 

Borour/Ii  Engineer  s  Office,  Croydon. 
■''"  1908.  ^lar.      Bromley,  Albert  Nelson,  e.r.i.b.a.,  (iaeen  Street 

yoilinc/ham. 
■'"1908.  Mar.      Brow.n,  Arthur  Goodwin,  7?i((7oh  2?i(('W(H_'/«,  Upper 

Parliament  Street,  JSotiini/ha m . 
-''1908.  Mar.      Chipm.vx,  AVilli.s,  n..^.sc.,  m.c.vx.soc.c.e.,  103,  Bay 

Stre.t,  Toronto. 

■■"''1908.  !Mar.      Collixs,  Artliur  Elli.'<ton,  m.inst.c.e.,  Ct<i/ AnjriHW, 
Ouildhdll,  yorivich. 

■"'1908.  Mar.      Cori-ield,  Frederick  John  Artliur,   119,    Victoria 

Street,   Westminster,  S.W. 
""'1908.  Mar.      D.wis,  Edwin  Francis,  Asuislant  E)igineer,  Dnrhan 

Corporation,    Borongh    Hnyineer's    Office,    Durhan, 

Natal. 
'""  li)U^.  Mar.      I)0Lui,.\s,  Alexander  J.,  M.i).,  cm.,  f  .l/.O.//.^,  City 

Hall,  Winnipeg,  Canada. 
-"'1908.  Mar.       Ev.vns,    Thomas    John,    County    Snrreyor's    Office, 

Trowbridge  ('•  Fernleigli,''  Clarendon  Jiuad,  Tron- 

hridge.) 
•'■■"1908.  Mar.      (i.M.int.MTU,      Ernest      Scolt,      i..n.c.p.  <fcs.  Eins., 

i-.K.i'.s.u.,   u.P.ll.l,(»Nl).,  74,  Hartland  lioad.    West 

Ham,  I-:. 
•'■"  1908.  Mar.      (Jihson,  James  Albert,  M.i).,  cm.,  d.p.ii.,  ( M.O./t.), 

The  Shridibery,  Neicporl,  1.  of  11'. 
■^'••1908.  Mar.      (ioRuoN,  Thomas    Wallis,   a.k.i.b..\.,   Deputy    City 

Engineer,  The  O'ttildhall,  Nottingham, 
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"'-H90S.  Mar.  HwvoETn,  Frederic  George,  m.b.,  c.m.glas., 
L.R.C.S.E..  D.p.ii.CASiB.,  (M.O.H.),  Vale  House, 
Dariven,  Lanes. 

-'-'  19US.  Mar.       Hewitt,    Harry    Edward,   m.d.,   b.s.losd.,   d.p.h. 

CAMB.,  5,    I'oric  Mansions,  Prince  of  Wales  Road, 

S.  II'. 
-'-'■  190N.  Mar.       L.vxdox,  Ernest  Edward,  m.k.cs..   i-.n.c.r.,   o.p.h. 

DCB.,  Bradhourne  House,  Acton,  W. 
■'^'  190S.  Mar.      Mohcx,     Edward,     m.can.soc.c.e.,     m.am.soc.c.e., 

Victoria,  British  Columbia. 
"'-"1908.  ;\Iar.      Sax.taxa,  K.  S.,  b.sc,  l.c.e.bombay,  16,   Trehovir 

Ko'id,  Earl's  Court,  S.  W. 
•-'■''  1908.  Mar.t^CASS,  T.  Eoley,  Town  Hall,  Kiwjston-npon-Ihdl. 
'-''"1908.  Mar.    *Dodds,  Joseph  Taylor,  17,  Pari-  Street,  HnU. 

ASSOCIATES. 

X  Marked  thus  hive  passed  the  ExamiQation  for  Inspectors  of  Nuisances. 

""  1908.  ^lar.  Gosforth,  the  Urbm  District  Council  of,  Council 
Chambers,  Gosforth,  Northumberland. 

*■"''  1908.  Mar.  +BAXXINGT0N,  Bertram  George,  12,  Churstoa  Arenue, 
Upton  Park,  E. 

""  1908.  Mar.    JChap-Man".  Herbert  John,  Rose  Cotta<je,  St.  Philips 

lioad,  A'ewiitarlLi t. 
^""1908.  Mar.    IEdwauds,  Arthur  J.,  59,  The  Drive,  Lowjhton. 
"■"'■  1908.  Mar.    jGale,  Henry,  33,  Susse.v  lioad,  Devonport. 
^■■"'•1908.  Mar.    IHaxcock,   George    Adam,    127,   Alliance   Arenue, 

^inlahy  Road,  Hull. 

^'"1908.  Mar.  +Joses,  i\Jiss  Nellie  F.,  Lasswade,  Wesiirood  Paric, 
Forest  Hill.  S.E. 

'""  1908.  Mar.    iPalmee,  J.  B.,  74.  Calar  Road,  Southa,i,pton. 

"''■'  1908.  Mar.  JSeamax,  "William  John,  47,  West  Potter<jate  Street, 
Soru'ich. 

"""  1908.  Mar.  JThomas,  IJewellin  James,  08,  Oaljield  Road,  Clif- 
ton, Bristol. 

*'"'  19U4.    Dee.    4:Walker,  Charles,  Sanilari/  Inspector's  Office,  Xorih 

Parade,  Othij,  Yorks. 
■"""1908.  ^lar.    JWateeiiouse,  Arthur  Albert,  117,  Trentham  St., 

Southjidds,  S.  W. 
"»'1908.  Mar.    iW'ixN,  William  AVarren,  144,  Park  Road,  Crouch 

End,  y. 


SUPPLEMENT.  42 

CONTRIBUTIONS  AND  ADDITIONS  TO   LIBRARY.* 

*^*  For  publications  of  Societies  and  I)isiitutio>is,  etc.,  see  nmler  ^'Academies.' 


Alexander,  F.  11'.,  L.H.CJ'.,  M.R.C.S.,  DJ'.H.  Electrolytically-produced  Fluids 
containing  Hypochlorites,  their  Manufacture,  and  the  Itationale  and  Chem- 
istry of  the  process  for  securing  stability.  Reprinted  from  the  Lancet,  Jan. 
ISfii,  190S.     S  pp.,  8vo.     London,  190S.  The  Author. 

Bema.  Risultati  del  censiinento  federale  delle  aziende  agricole,  industrialli  e 
coinmerciali  del  9  Agosto  1905.     142  pp.,  4to.     Berna,  1907. 

Le  Dijtarliinento  dell'  Intcrno. 

Birmingham,  ('.  /,..  M.I).,  D.P.ll.  Sanatoria  and  the  Auxiliaries  of  Sanatorium 
Treatment.  Statement  presented  to  a  Conference  of  Delegates  from  each  of 
the  Counties  in  the  Province  of  Connaught,  which  met  at  Athlone  on  the 
28th  January,  190S,  for  the  purpose  of  discussing  the  best  means  available 
for  the  Prevention  of  Consumption.     12  pp.,  8yo.     Westport,  190S. 

Tile  Author. 

Board  of  Agriculture  and  Fisheries.  Agricultural  Statistics,  19u7,  Vol  XLII., 
Part  I.  Acreage  and  Live  Stock  lieturns  of  Great  Britain,  with  Summaries 
for  the  United  Kingdom.     93  pp.,  8vo.     London,  1907.  2'hc  Board. 

Board  of  Education.  Report  for  the  Tear  1906—1907.  120  pp.,  8vo.  Lon- 
don, 1907. 

.Japanese  Educational  E.xhibition.     Notes  on  the  Organisation  of  Jap- 
anese Education.     20  pp.,  8vo.     London,  1907.  The  Board  of  Education. 

Burgerstein,  Dr.  Leo.    Schulhygieue.    138  pp.,  8vo.   Lei])zig,  1900.    The  Author. 

Calcutta.  Ke])ort  on  Plague  for  year  ending  :J0th  June,  1907.  by  T.  Frederick 
Pearse,  M.D.,  F.R.S.,  M.R.C.S.,  D.P.ll.,  Special  Health  Oificor.  Edited  bv 
W.  C.  Hossack,  .M.D..  with  Appendices  by  AV.  C.  Hossack,  M.D.,  anil 
H.  M.  Crake,  M.B.,  CM.     U5  pp.,  fcap.     Calcutta,  1907.  The  Editor. 

Calmette,  Dr.  A.  Recherehes  sur  I'Epuration  biologi(|ue  et  chimiijue  des  Eaux 
d'iCgout.     Troisieme  Volume.     279  pp.,  8vo.     Paris,  1908.  The  Author. 

Courmelles,  Dr.  Foieuu  de.  L'Annue  Electrique,  Electrotherapique,  et  Radio- 
graijhique.  Revue  Annuelle  des  Progres  Electriques  en  1907.  Huitieme 
Aiinee.     308  pp.,  Nvo.     Paris,  1908.  The  Author. 

Dunfermline.  Second  Anuual  Report  on  the  Medical  Inspection  of  School 
Children,  1907.     30  pp.,  8vo.     Dunfermline,  1907. 

J.  C.  Brid;/e,  .U.li.C.S.,  L.li.C.l'.,  D.l'.ll. 

Eder,  ,)/.  D.,  li.Sc.     Disease  in  the  Schoolroom.      10  p]).,  Svo.     London,  1907. 

The  Author. 

Goat,  The  case  for,  with  tiie  practical  experience  of  twenty-four  experts,  by 
"Home  Counties."     172  pp.,  8vo.     London,  1908. 

Geori/e  lioutledtje  ij'  Sons,  Ltd.  (publishers). 

Hossack,  ir.  6'.,  .!/./>.  Further  Experiments  as  to  the  Potency  of  various  Dis- 
infectants against  Pulex  Chcopis.  Reprinted  from  the  Indian  .Medical  Uazette, 
Vol.  XLII.,  No.  10,  October,  1907.     9  pp.,  Svo.     Calcutta,  1907. 

*  Members  or  Astiociates  wishing  to  file  or  catalogue  tliese  Titles  can,  on  application 
be  supplied  witli  excerpt  copies  for  this  pur|>o8e. 
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Hossack,  II'.  r.,  M.D.  Aids  to  tlie  IdL-ntification  of  Rats  connected  with  Plague 
in  India,  with  Suggestions  as  to  the  Collection  of  Specimens.  Second  Edition. 
Published  by  the  Trustees  of  the  Indian  Museum.  15  pp.,  8vo.  Allahabad,  1907. 

^Memoirs  of  the  Indian  Museum.     Vol.  I.,  No.  1 :  An  Account  of  the 

Eats  of  Calcutta  (Text  and  Plates ).    XS  pp.,  4to.    Calcutta,  1 907.     The  A  nthor. 

Hoylake  and  West  Kirby  Urban  District  Council.     Meteorological  Eejjort  and 

Kesults  of  Observations  for  tin-   year   1907,   by  T.  Eobinson,   M.E.San.I. 

IDpp.,  lOmo.     Hoy  lake,  190^.         "  "  The  Author. 

King  Edward  VII.   Sanatorium,    MUlhursi.      Annual  Eeport,  July,  1900,  to 

Julv,  19U7.     .'iG  pp.,  8vo.     Midhurst,  190S. 

C.  Theodore  ]VilHams,  M.I).,  F.li.C.P. 
Kirchner,  Dr.  Marlhi.      Die  gesetzlichen  Grundlagen  der  Seuchenbekampfimg 

im   Deutschen  Eeiche   unter   jjesonderer  Beriicksichtigung  Preubens.     345 

pp..  Svo.     Jena,  1907. 

Hygiene  und  Seuchenbekampfung :  (iesammelte  Abhandlungen.      6f>4 

pp.,  8vo.     Berlin,  1904.  The  Author. 

Local  Government  Board.  Thirt_v-tifth  Annual  Eeport,  1905 — 1906.  Supple- 
ment in  continuation  of  the  Eeport  of  the  Medical  Officer  for  1905 — 1906 
on  Sanatoria  for  Consumption,  and  certain  other  aspects  of  the  Tuberculosis 
Question.     682  pp.,  Svo.     London,  1908. 

Dr.  R.  W.  Johnstone's  Eeport  upon  the  Sanitary  Circumstances  and 

Administration  of  the  Eural  District  of  Dorchester.     Xo.  290.     6  pp.,  fcp. 
London,  1908. 

Dr.  G.  S.  Buchanan's  Eeport  on  certain  imported  Meat  Foods  of  ques- 


tionable wholesonieness.     17  pp..  fcp.     London,  1908. 

IF.  H.  Power,  C.J!.,  Klin's. 
Dr.  A.  W.  J.  MacFadden's  report  on  inquiries  with  regard  to  the  whole- 


someness  of  Tripe  of  Home  and  Foreign  Origin.      No.  4.      12  pp.,   fcap. 
London,  1908. 

Dr.  J.  M.  llamilFs  report  on  the  preparation  and  sale  of  Vinegar,  in 

relation  to  the  administration  of  the  Sale  of  Food  and  Drugs  Acts.     No.  5. 
28  pp.,  fcap.     London,  1908. 

Dr.  Eeginald  Farrar's   report  on  the   sanitary  circumstances  and  ad- 


ministration of  the  Emley,  Farnley  Tjas,  Gunthwaite-and-lngbirch\\orth, 
lloylandswaine,  and  Thurstonland  Urban  Districts,  in  the  West  Riding  of 
Yorkshire,  together  with  suggestions  for  the  formation  of  Joint  Sanitary 
Districts.     Xo.  297.     25  pp..  fcap.     London,  1908. 

Dr.  E.  Deane  Sweeting's  report  on  a  recent  Epidemic  of  Scarlatina  in  the 

Urban  District  <jf  Burnham-on-Crouch  (Esse.\),  and  on  the  Pleasures  taken 
with  respect  thereto.     5  pp.,  fcp.     London,  1908. 

Dr.  S.  Mouckton  Copeman's  report  on  the  General  Sanitary  Circumstances 


and  Administration  of  the  Sutton  Bridge  Urban  District.  No.  299.  10  pp., 
fc]).     London,  190^.  A.  ^^ewshoIme,  M.D.,  F.ll.C.l'.,  D.P.U. 

Lyster,  R.  A..  M.B.,  Ch.B.,  B.Sc.  D.P.U.  School  Hygiene.  368  pp.,  Svo. 
London.  1908.  The  Author. 

Notter  and  Firth.  Theorv  and  Practice  of  Hygiene.  Eevised  and  largely  re- 
written by  Lt.-Col.  E.  H.  Firth,  F.B.C.S.,  E.A.:M.C.  1.008  pp.,'  8vo 
London,  1908.  J.  cj-  A.  Churchill  (j»il,Iifhers) 
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Nottingham.  The  .Meteorology  of,  for  the  Tear  1907.  8  pp.,  fcp.  XottiDg- 
bani,  1907.  A.  Brown,  M.Inst.C.E. 

Ontario.  Thirty-sixth  Annual  Eeport  relating  to  the  Eegistration  of  Births, 
Marriages,  and  Deaths,  for  the  year  ending  yist  December,  1905.  '22G  pp., 
Svo.     Toronto,  1907.  C.  A.  HodgetU,  M.B. 

Peterhead.  Eeport  on  the  Origin  and  Spread  of  the  Epidemic  of  Typhoid 
Fever  in  19U7.     47  pp.,  fcp.     Peterhead,  1908. 

Professor  Matthew  Hay,  JJ.D. 

Registrar-General.  Sixty-ninth  Annual  Eeport  of  Births,  Deaths,  and  !Mar- 
riages  in  England  and  Wales,  19U6.     68:2  pp.,  8vo.     London.  1908. 

■ Sixt3'-niuth  Annual  Eeport  of  the  Eegistrar-tieueral  of  Births,  Deaths, 

and  Marriages  in  England  and  Wales  (1900).     682  pp.,  Svo.     London,  1908. 

'The  Ref/istrar-Geiural. 

Reid,  George,  M.D.,  D.P.U.  Practical  Sanitation  :  a  Handbook  for  Sanitary 
Inspectors  and  others  interested  in  Sanitation,  with  an  Appendix  on  Sanitarv 
Law,  by  Herbert  Manley,  M.A.,  M.B.,  D.P.H.  Thirteenth  Edition.  363 
pp.,  8vo.     London,  1900.  Charles  GrilJhi  ^J-  Co.,  Lid.  (pubJishcrs). 

Richmond,  G.  A'.,  M.D.,  B.Sc.,  B./'.H.  An  Essay  upon  Disease,  its  Cause  and 
Prevention.     90  pp.,  Svo.     London,  1907.  Jl.  K.  Lewis  (publisher). 

Spiers,  Ernest  J.,  B.A.,  C.E.  The  Neutral  Axis  in  Eeinforced  Concrete  Beams: 
being  a  Paper  read  before  a  meeting  of  students  of  the  Institution  of  Civil 
Engineers,  Friday,  21tli  January,  1908.     10  pp.,  fcap.     Loudon,  1908. 

The  Author. 

Strachan,  //.,  C.M.G.,  L.R.C.P.,  M.E.C.S.,  F.L.S.  A  Course  of  Simple  Lectures 
on  Elementary  Hygiene  delivered  for  the  Instruction  of  the  Public  of  Lagos, 
West  Africa,  in  190 1.     Second  Edition,  1905.     149  pp.,  Svo.     London,  1906. 

The  Author. 

Tasmania.  Eeport  of  the  Chief  Health  Officer  and  the  Surveyor-General  on 
certain  matters  in  connection  with  the  Gathering  Ground  and  Source.-t  of 
the  Hobart  Water  Supply.     8  pp.,  fcp.     Hobart,  1905. 

J.  S.  C.  ElLinrjton,  M.D.,  D.P.U. 

United  States  of  America.  Eeport  of  the  Commission  of  Education  for  the 
year  ending  June  30th,  1906.     Volume  I.     690  pp.,  Svo.     AVashington,  19U7. 

Commissioners  of  Education. 

United  States  Geological  Survey.  DejMrtment  of  the  Interior.  The  Potomac 
Eiver  Basin.    307  pp.,  >vo.    Washington,  1907.      W.  Whitaker,  B.A.,  F.R.H. 

Venice.  L'Ospedale  per  i  tuberculosi  in  S.M.  delle  Gnizie  nel  suo  primo  anno 
di  esercisio.     20  pp.,  Svo.     Venice,  1908. 

II  Segretario,  Dell'  UJJicio  Case  Popohiri. 

Water  Undertakings.  Analysis  of  the  Accounts  of  some  of  the  Princi|):il,  ot 
the  United  Kingdom,  foi-  the  Tear  1900 — 1907.  19  pp.,  4t().  London, 
1907.  Wood,  Drew  i^  Co.  (Chartered  Accountant.''). 
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NEW    PREMISES    FUND. 

Amount  Allotted  by  Council 

Cash  received  in  Donations,  etc.,  1899-1901) 

Promises  of  Donations  &  Subscriptions,   already 

reported  to  July,  1907  

Promises  of  Donations  to  the  Douglas  Galtox 

Gallery  ...         ...         


£      s.  d. 

9,000    0  0 

1,338  19  0 

1,000  10  6 

110  10  0 


Contributions  to  December  31.s^,   1907. 

Miss    E.  Miller 

F.  J.  Paris  (4th  Donation)        

AY.  T.  Toogood  (3rd  Donation) 


0  9  8 

0  5  0 

1  1  () 

£1  15  8 


Contributions  received  during  1908 
Miss  L.  H.  Arn'Old  (3rd  Donation)    ... 

H.  Catchpole  (3rd  Donation) 

Miss  M.  a.  Chappell  (2nd  Donation) 
R.  M.  Chart 

Alderman  William  Dunk  (2nd  Donation) 
T.  J.  Fisher  (2nd  Donation)    ... 

F.  W.  King  (4th  Donation)        

Miss  E.  L.  Maynard     ... 

Miss  E.  Miller  (2nd  Donation) 

J.  G.  Victor  Sapp  (3rd  Donation) 

Miss  M.  Stapylton 

C.  W.  Ward        


0 

10 

() 

0 

10 

t) 

0 

5 

0 

2 

2 

0 

1 

1 

0 

2 

2 

0 

1 

1 

0 

0 

10 

6 

0 

9 

8 

2 

2 

0 

0 

10 

t> 

0 

10 

t) 

March  UtK  1908. 
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FURTHER  EXHIBITS  FOR  WHICH   MEDALS  HAVE   BEEN 

AWARDED  AT  THE  SCHOOL  BUILDING  AND  FURNISHING 

APPLIANCES  EXHIBITION,  1907. 


"  Plastoment  Flooring."' 
Bronze  Medal. 

To  The  Plasto.ment  Asbestos  Floouixg  Co.,  Lambs  Passage,  Binihill 
Koxv,  E.C. 

'•  Pla.st()ment  "  is  laid  in  a  plastic  stato  in  two  layers  of  |  in.,  total  thickness 
I  in.  The  first  layer  is  specially  insulating,  the  second  is  the  finishing  layer  in 
plain  or  combination  of  colours,  with  a  fine  and  even  surface.  It  can  be  laid  on 
Portland  cement  concrete,  wood,  iron,  stone,  brick,  tiles,  &c.  (old  or  now),  but 
not  upon  lime  or  plaster.  The  plain  colours  in  which  ''Plastoment"  can  be  laid, 
are  white,  grey.  browTi,  black,  yellow,  and  red.  The  mixed  colours,  a  combina- 
tion of  two  or  more  of  the  above  (in  appearance,  similar  to  marble  terrazzo 
mosaic);  also  a  mixture  of  any  two  colours  to  imitate  various  marbles.  Borders 
can  be  laid  in  various  designs. 

Prices  vary  accordins;  to  (piaiitity  and  fini-li. 


"  Doloment  Flooring." 
Bronze  Medal. 

To  THE  BiuTibii  Doi.().mi;nt  l''u)oiuMi  Co..  Ltd.,  Caxton  lloiise,  Wtst- 
miiister. 

Doloment  is  laid  in  a  double  layer  of  a  total  thickness  of  i  in.,  \\  ith<iut  a 
single  join,  and  can  be  finished  in  many  colours  ami  de.'-igns  to  imitate  granite, 
mosaic,  or  marble.  It  can  be  laid  on  any  surface,  wliether  concrete,  cement,  or 
wood. 

Full  particulars  and  prices  on  ajiplication. 
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Anti-flooding  Valve,  with  screened  float  chamber. 
Bronze  Medal. 

To  JoHX  JosES  (Chelsea),  Ltd. 


Plan  aud  Section  of  No.  308. 


The  valve  hangs  in  a  chamber  above  the  drain  when  working  under  normal 
conditions,  but  upon  the  ilood  water  rising,  the  float  in  the  adjoining  chamber 
rises  with  it  and  closes  the  valve ;  when  the  flood  water  recedes,  the  float  falls 
and  raises  the  valve ;  directly  the  valve  is  opened,  the  water  in  the  upper  part  of 
the  drain  commences  to  flow  and  impinges  against  the  valve  face,  leaving  it  clean 
and  ready  for  further  action.  The  float  chamber  is  separated  from  the  valve 
chamber  by  a  perforated  screen ;  this  allows  the  water  to  enter,  but  excludes 
solids. 

Numerous  patterns  and  sizes,  ask  for  '•  Eureka ''  Anti-flooding  List. 

Sizes. — 4  in. ;  5  in. ;  and  6  Ln. 

Peioes. — 4  in.,  £3;  5  in.,  .£3  10s. ;  6  in.,  £4. 

Maiwfactured  hij  John  Jones  (Chelsea),  Ltd.,  Carlisle  Works,  Chelsea,  S.W- 
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Combined  Ventilating  and  Ozonizing  Appliances. 
Bronze  Medal 


To  Okonaih,  Ltd. 


By  the  Ozonair  Sy.stem  the  air  is  tir.st  thoroughly  cleansed  of  all  solid 
impurities,  much  of  the  noxious  gases  found  in  all  large  towns  at  the  same  time 
being  removed.  It  is  then  mixed  with  a  certain  small  percentage  of  ])ure 
ozone,  which  renders  if  remarkably  fresh  and  invigorating.  From  the  mixing 
chamber  it  is  distributed  to  the  various  portions  of  the  building  by  ineaus  of 
ducts,  etc.     The  foul  air  is  removed  by  extraction  fans  or  otherwise. 

Sizes. — From  about  4  cubic  foot  upwards. 

Prices.— From  £9  15s.  upwards. 

ManitfttflKnd  hi)  Ozknair,  Ltd.,  27,  Chancery  Line,  london.  W.C. 
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THE  ROYAL  SANITARY  INSTITUTE 


ANNUAL  REPORT  OF  THE  COUNCIL 

FOR   THE   YEAR   1907. 
Bead  at  the   Ordinary   General  Meeting,  April  loth,   lOOS. 


INTEODUCTIOX. 

The  Council  in  this  report  for  the  3^ear  1907,  are  ghid  to  be  able 
to  record  a  continued  development  and  expansion  in  all  the  various 
branches  of  work  in  which  the  Institute  is  engaged. 

The  year  has  witnessed  a  most  successful  culminati(jn  to  the 
efforts  of  the  Organising  Committee  on  behalf  of  the  Second  Inter- 
national Congress  on  School  Hygiene,  in  which  the  Institute  was 
largely  interested.  The  Congress  met  in  London  in  August,  and  it 
was  attended  by  over  1,500  people,  a  large  number  of  official  delegates 
from  foreign  countries  being  included  in  the  membership.  Tlie 
Exhibition  of  School  Building  and  Furnishing  Appliances,  which 
was  arranged  by  the  Institute  in  connection  with  the  Congress,  and 
which  attracted  a  good  deal  of  attention,  is  referred  to  later  on  in 
this  report.  A  brief  and  necessarily  cursory  survey  of  the  work  done 
and  the  papers  read  at  the  Congress  was  given  in  the  October 
number  of  the  Journal. 

OTHER   ASSOCIATED    WOKK. 

The  Council  are  pleased  to  be  able  to  record  the  increasing  use 
which  is  being  made  of  the  Institute  for  the  purpose  of  reference 
and  enquiry  on  all  matters  relating  to  sanitation.  During  tiie  yiar 
they  have  been  called  upon  to  adrise  the  Crown  Agents  for  the 
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Colonies,  with  regard  to  the  appointment  of  a  Chief  Sanitary 
Inspector  for  Perak,  and  applications  for  assistance  and  information 
have  been  dealt  with  from  the  American  Embassy,  the  German 
Consulate,  the  Agent-General  for  Tasmania,  the  Columbia  University, 
New  York,  the  Ministry  of  Public  Works,  Cairo,  from  Paris,  East 
London,  and  Chicago;  as  well  as  from  a  number  of  municipalities 
and  other  bodies  in  Great  Britain.  The  special  Advisory  Committee 
appointed  by  the  CouncO  to  deal  with  applications  for  advice  and 
help  are  always  ready  to  give  consideration  to  requests  from  the 
Members. 

The  Council  appointed  four  delegates  to  represent  the  Institute 
at  the  Fourteenth  International  Congress  of  Hygiene  and  Demography, 
which  was  held  at  Berlin  in  September.  A  note  of  the  Congress  by 
Sir  Shirley  ^Murphy,  who  was  one  of  the  delegates,  appeared  in  the 
November  number  of  the  .Journal. 


NEW    PREMISES. 

In  this  matter  the  Council  have  not  yet  been  successful  in  set- 
tling upon  a  scheme  for  re-housing  the  Institute.  The  necessity  for 
making  adequate  provision  for  the  Museum,  renders  it  a  matter  of 
much  difficulty  to  obtain  a  building  or  site  in  a  suitable  part  of 
London,  which  is  sufficiently  large  to  meet  the  requirements,  and 
which  can  be  obtained  at  a  price  within  the  means  which  the  Council 
have  at  their  disposal. 


SANITARY  LEGISLATION. 
The  Council  had  under  consideration   the  following  Bills  intro- 
duced into  Parliament  during  the  year.     The  action  taken  by  the 
Council  and  the  fate  of  the  Bill  is  noted  in  each  case  : — 

Public  Health  Bill.  Presented  by  Mr.  J.  W.  Wilson,  supported  by 
Mr.  Harmo(Kl-Banner,  Mr.  S.  Roberts,  Mr.  Arthur  Henderson, 
Mr.  Staveley-Hill,  and  Mr.  Whitley. 

To  enable  urban  authorities  to  adopt  the  benefit  of  many  clauses, 
which,  having  been  introduced  into  Private  Bills  of  recent  years, 
have  been  accepted  by  Parliament,  and  to  confer  upon  the  Local 
Government  Board  the  power  to  e.\tend  the  Act  to  Rural  Districts. 
The  Bill  contained  sections  dealing  with  streets,  buildings  and 
sewers,  sanitary  provisions,  infectious  diseases,  milk  .supply,  common 
lodging  houses,  recreation  grounds,  fire  brigade,  slaughter  houses,  Ac. 
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Decided  to  petition  in  favour  of  the  BUI,  which  received  the 
Eoyal  assent. 

This  Act  is  an  important  product  of  the  work  of  the  Parliamentary 
session  from  the  point  of  view  of  the  pubhc  health.  It  should 
accomplish  a  very  necessary  work  in  the  direction  of  the  standard- 
isation and  co-ordination  of  methods  of  sanitary  administration 
throughout  the  country.  Although  the  Act  is  adoptive,  it  is  to 
be  hoped  that  local  authorities  generally  wiU  take  advantage  of  the 
many  facOities  it  affords  for  improving  and  rendering  more  effectual 
the  public  health  service  and  control. 

Fuhlie  Health  Officers  Bill.  Ordered  to  be  brought  in  by  Sir  Walter 
Foster,  Sir  Francis  Powell,  Sir  John  Tuke,  and  Mr.  Jiainj'. 

To  ensure  that  none  but  those  properly  qualified  shall  be  appointed 
as  Medical  Officers  of  Health  or  Sanitary  Inspectors,  and  to  give  all 
such  officers  and  inspectors  security  in  their  tenure  of  office. 

Xo  action  was  taken,  and  the  Bill  was  dropped. 

Local  Authorities  Officers  Bill.  Presented  by  Jlr.  Luke  White, 
supported  by  Mr.  Barnard,  Captain  Balfour,  Sir  Joseph  Leese, 
Mr.  Napier,  and  Mr.  H.  W.  Forster. 

To  extend  the  provisions  of  the  Poor  Law  Officers"  Superannuation 
Act,  1S96,  to  L^rban  District  Councils  who  may  wish  to  adopt  them  ; 
and  to  deal  with  the  question  of  tenure  of  office. 

No  action  was  taken,  and  the  Bill  was  dropped. 

Hoimng  of  the  Worhbuj  Classes,  iJt.,  Bill.  Presented  by  Mr.  Bower- 
man,  supported  by  !Mr.  Alden,  Mr.  Bell,  Sir  J.  H.  Bethell, 
Mr.  Nannetti,  Mr.  Steadman,  Mr.  Thorne,  and  Mr.  Wiles. 

Extends  the  period  for  which  money  may  be  borrowed  by  local 
authorities  to  100  years,  and  generally  deals  with  administrative 
and  political  questions. 

Decided  that  no  action  be  taken,  as  the  Bill  contained  so  many 
provisions  which  were  outside  the  province  of  the  Institute.  The 
BiU  was  dropped. 

Housing  of  the  Working  Classes  Acts  Amemlment  Bill.  Ordered  to 
be  brought  in  by  Sir  Walter  Foster,  Sir  Francis  Channing, 
Mr.  Soames,  Mr.  JEve,  Mr.  Hart  Da\-ies,  and  Mr.  NichoUs. 

To  facilitate  the  building  of  houses  for  the  working  classes  in 
rural  districts. 

Decided  that  no  action  be  taken,  as  it  was  understood  that  the 
Government  intended  to  introduce  a  Bill  dealing  with  the  subject. 
The  Bill  was  dropped. 
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Faclori/  and  Workshoji  Act  (1001)  Amendment  liiU.  Presented 
by  Mr.  Cameron  Corbett,  supported  by  !Mr.  Cronibie,  Jlr. 
Artbur  Henderson,  Mr.  Eamsay  Macdonald,  and  Mr.  Trevelyan. 

To  distribute  the  working  hours  in  laundries  more  regularly  over 
the  week  ;  to  regulate  the  daily  working  hours  ;  and  to  bring  within 
the  scope  of  the  Factory  Act  the  laundries  in  religious  and  charitable 
institutions,  and  the  smaller  laundries. 

Xo  action  was  taken,  and  tlie  Bill  was  dropped. 

Faetoi-ij  and  Worhshoji  Act  (1901)  Amendinent  (Xo.  I.')  BUI.  Pre- 
sented by  Mr.  .lowett,  supported  by  Mr.  Snowden,  Mr.  Stead- 
man,  Mr.  Wardle,  !Mr.  O'Grady,  Mi-.  Hudson,  and  3Ir.  freorge 
Eoberts. 

To  prohibit  persons  employed  as  operatives  in  certain  factories 
and  workshops,  from  working  between  noon  on  Saturdays  and  si.\ 
o'clock  a.m.  on  the  following  Monday,  except  for  certain  speciGed 
purposes. 

No  action  was  taken,  and  tlie  Hill  was  dropped. 

JJoiiie  Wock  Ucejulation  Bill.  Presented  by  Mr.  Kamsay  Macdonald. 
supported  by  Mr.  Crooks,  Mr.  Fenwick,  Mr.  George  Eoberts. 
Mr.  Ernest  Lamb.  Mr.  Blllson,  jNIr.  Fiennes,  Sir  Gilbert  Parker, 
and  Mr.  Mitchell-Thomson. 

To  provide  for  the  better  regulation  of  home  industries  by  the 
certification  of  all  persons  to  whom  work  is  given  to  he  done  at 
their  homes. 

Decided  to  petition  against  the  Bill  as  the  licensing  .system 
proposed  would  prove  cumbersome  and  impos.sible.  Under  the 
Public  Health  .Vets  and  the  Factory  and  Workshop  .Vet  adequate 
TOiichinery  for  the  i)urp08e  of  sanitation  already  existed,  and  the 
licences  would  he  of  no  assistance  in  the  administration  of  tliese 
Acts ;  the  Council  considered  it  very  undesirable  to  place  autocratic 
powers  in  the  hands  of  an  odieial.  whether  of  the  State  or  of  a 
Municipality,  and  as  the  forfeiting  of  a  licence,  even  for  a  short 
period  only,  might  entail  the  loss  of  a  man's  livelihood  (a  ]>enally 
which  in  every  other  licensed  business  is  imposed  by  a  magistrate 
only),  they  were  of  opinion  that  the  intervention  of  tlie  magistrate 
between  the  oliicial  and  the  ])ublic  was  essential,  not  only  to  justice, 
but  to  make  justice  api)arenf. 

The  Bill  was  dr()i)|)ed. 
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Public  Health  ( Regulations  as  to  Food)  Bill.  Presented  by  Mr.  .lolin 
Burns,  supported  by  Dr.  3Iacnamara. 

To  enable  regulations  to  be  made  for  tlie  prevention  of  danger 
arising  to  the  public  health  from  the  importation,  preparation, 
storage,  and  distribution  of  articles  of  food. 

Decided  to  petition  in  favour  of  the  Bill,  m  hieh  received  the  Eoyal 
Assent. 

Diseases   of  Animals   Act   (1800)   Amendment   Jiill.      Presented   by 
Mr.  Cairns,  supported  by  Mr.  11.  Greenwood,  Mr.  Robert  Price, 
Mr.  Baker,   Mr.   Halley   Stewart,   Mr.  Maddison,  Sir  Gilbert 
Parker,   Mr.  Eamsay    Macdonald,   Mv.  A.  Henderson,   Sir  F. 
Cawley,  Mr.  Cross,  and  Mr.  Crooks. 
To  permit  the  landing  in  Great  Britain  of  Canadian  cattle,  with- 
out such  cattle  being  subject  to  the  provisions  of  the  Diseases  of 
Animals  Act,  1894,  as  to  slaughter  or  quarantine. 

No  action  was  taken,  as  the  Bill  did  not  appear  to  contain  any 
>anitary  provisions.     The  Bill  was  dropped. 

Buttet-  and  Margarine  Bill.     Presented  by  Sir  Edward  Strachey. 

To  limit  the  amount  of  moisture  in  butter,  margarine,  and  butter 
substitutes,  and  to  provide  for  the  registration  and  inspection  of 
Butter  and  Margarine  Factories. 

Decided  to  petition  in  fav(jur  of  this  Bill,  and  to  urge  the  Local 
Government  Board  to  include  an  amendment  dealing  with  itinerant 
vendors  of  butter  and  margarine.  Tiie  Bill  received  the  Eoyal 
Assent. 

Municipal  Mill-  Depots  Bill.  Presented  by  'Sir.  .John  Burns,  sup- 
ported by  Dr.  Macnamara. 

To  authorise  and  regulate  the  establishment  of  milk  depots  by 
certain  local  authorities. 

Decided  to  ])etition  in  favour  of  rlie  Bill,  which  was,  however, 
withdrawn. 

Infant  Life  Protection  Bill.     Presented  by  Mr.  Staveley  Hill,  supported 

by  Sir  .John  Kennaway,  Mr.  Arthur  Lee,  jNIr.  Hay,  Mr.  Walroud, 

Mr.  Eamsay  Macdonald,  Mr.  Hills,  and  Mr.  Nieholls. 

To  extend  the  provisions  of  the  Infant  Life  Protection  Act,  1897, 

to  cases  where  only  one  child  is  taken  in  to  be  nursed  oi-  maintained. 

and  to  provide  for  more  efficient  inspection  and  supervision  of  such 

children. 

Decided  to  petition  in  favour  of  this  Bill,  which  was  eventuall} 
drop  (led. 
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Education  Acts  (Amendment)  Bill.  Presented  by  ^W.  Walter  Eea, 
supported  by  Mr.  Sbackleton,  Mr.  Frederick  Edwin  ISmitb,  Mr. 
Tomkinson,  Mr.  "Williamson,  Mr.  Guest,  Mr.  JNIasterman,  and 
Mr.  Tennant. 

To  raake  provisions  for  Vacation  Schools  and  for  the  Jledical 
Inspection  and  Treatment  of  School  Children. 

Decided  to  petition  in  favour  of  this  Bill,  which  was.  however, 
dropped. 

J^^otijlcalion  of  Jllrths  Bill.  Ordered  to  be  brought  in  by  Lord 
Robert  Cecil,  Mr.  Lyttelton,  'Mv.  Shackleton,  Mr.  Yerney,  Mr. 
Gulland,  Mr.  Masterman,  Mr.  Sherwell,  and  Mr.  Tennant. 

To  provide  for  the  notification  in  writing  to  the  Medical  Officer  of 
Healtli  of  all  births  in  his  district  within  thirty-six  hours  of  the 
birth. 

Decided  to  ])etition  in  favour  of  this  Bill,  which  received  the  Royal 
Assent. 

Vaccination  Bill.  Presented  by  Mr.  John  Burns,  supported  by 
Dr.  Macnamara. 

To  substitute  a  statutory  declaration  fur  the  certificate  required 
■under  section  2  of  the  Vaccination  Act,  189S,  of  conscientious 
objection. 

No  action  was  taken.     The  Bill  received  the  Royal  Assent. 

SPECIAL  PUBLIC  LECTURE. 
In  March  a  public  lecture  was  given  in  the  Museum  by  Professor 
Ronald  Ross,  c.u.,  f.u.c.s.,  d.sc,  f.u.s.,  on  "Points  of  Interest  con- 
nected with  Tropical  Sanitation."  His  Grace  the  Duke  of  Northum- 
berland, K.G.,  President  of  the  Institute,  took  the  chair  at  tiiis 
meeting.  The  lecture  was  illustrated  with  an  interesting  series  of 
lantern  slides  depicting  the  various  works  undertaken  to  prevent 
the  spread  of  tropical  diseases,  and  there  wjis  a  large  attendance  of 
members  and  others.  The  lecture  is  ))rinted  in  the  May  number 
of  the  .Journal. 

SESSIONAL  MEETINGS. 
Meetings  were  held  in  Loudon  in  March,  April,  May,  October, 
and  November;  and  during  the  year  in  the  following  towns:  — 
Stafford,  Newcastle-upon-Tyne,  Eastbourne,  Plymouth,  Montreal 
(Canada),  Ipswich,  Leeds,  Manchester.  The  discussions  were  in 
most  cases  arranged  in  the  morning,  and  demonstration  visits  were 
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made  in  the  afternoon  to  sanitary  works,  relating,  where  possible,  to 
the  subjects  discussed.  Tbere  was  an  attendance  at  the  various 
meetings  ranging  from  45  to  175. 

The  Eoyal  Sanitary  Institute  is  indebted  to  Ur.  George  Eeid,  Dr. 
H.  E.  Armstrong,  Dr.  W.  CI.  Willoughby,  Dr.  E.  M.  Williams, 
Prof.  T.  A.  Starkey,  Dr.  A.  M.  N.  Pringle,  Dr.  J.  Spottiswoode 
Cameron,  and  Prof.  J.  Kadcliffe,  who  very  kindly  acted  as  local 
secretaries  and  organised  these  successful  meetings. 

The  following  subjects  were  brought  forward : — 
"To  what  extent  must   Authorities   purify  Sewage?''  by  Geoege 

JJeid,  M.D.,  D.P.H. ;  Colonel  J.  Lane  Notter,  k.a.m.c,  Chairman  of 

Council,  in  the  chair. 
"  The  Bacterial  Treatment  of  Sewage,  with  special  reference  to  the 

Biolysis    of    Organic   Xitrogen,"    by    W.   I).    Scott-Mo>-cbieff  ; 

the  Chairman  of  Council  in  the  chair. 
"  A  Sketch  of  the  Sanitary  History  of  Newcastle-upon-Tyne,"'  by 

J.  CooTE  HiBBEni,  II. u.,  D.P.H. ,  and  W.  H.  Wells  ;  the  Chairman 

of  Council  in  the  chair. 
"  The    Aim    and    Scope   of  Women's   Work   in  relation  to  Public 

Health,"  by  H.  Meredith  Eichabds,  m.d.,  b.sc.  ;  the  Chairman 

of  Council  in  the  chair. 
•'  The  Main  Drainage  of  Eastbourne,"  by  A.  E.  Peescott  ;  "  Descrip- 
tion of  the  Eastbourne  Isolation  Hospital,"  by  W.  G.  Willoughbt, 

M.D.,  D.P.H. ;  the  Chairman  of  Council  in  the  chair. 
•"  Suggested  Amendments  of  the  London  County  Council  By-laws  as 

as  to  Drainage,"  by  Lodis  C.  Pabkes,  m.d.,  d.p.h.,  J.   Patten 

Barbee,  ii.iNST.c.E.,  and  Isaac  Touno  ;  Sir  Shirley  F.  Murphy, 

Vice-President,  in  the  chair. 
"Infant  Mortality,"'  by  Major  E.  J.  Blackham,  n.r.u.,  E.A.ii.c. : 

the  Chairman  of  Council  in  the  chair.  , 

"Typhoid  Fever,"'  by  F.  C.  Douglas,  m.d.,  d.p.u.,  and  Adjourned 

Discussion  on  "  Typhoid  Fever,"  by  Prof.  T.  A.  Staekey,  m.b.,  d.p.h. 
"  The  Eecent  Eeport  of  the  Eoyal  Commission  on  Tuberculosis,"  by 

A.  M.  N.  Pbingle,  M.B.,  CM.,  D.P.H. ;  Colonel  J.  Lane  Notter, 

B.A.M.c,  Deputy-Chairman  of  Council,  in  the  chair. 
"  The  Smoke  Problem  in  Large  Towns,"  by  Louis  C.  Paekes,  m.d., 

D.P.H.,  and  H.  A.  Des  Voeux,  m.d.  ;  Sir  William  B.  Eichmond, 

K.O.B.,  E.A.,  in  the  chair. 
"  Modern  Methods  of  Sewage  Disposal,  with  special  reference  to  the 

Elimination  of  Suspended  Matters,"  by  G.  A.  Haet  ;  H.  D.  Searles 

Wood,  I'.R.i.B.A.,  Chairman  of  Council,  in  the  chair. 
"  Butter  Supply,"  by  L.  Wilson,  and  "  Small  Dwellings,"  by  Prof.  J. 

Eadcliffe,  m.sc'.tech.  ;  the  Chairman  of  Council  in  the  chair. 

The  meetings  in  provincial  centres  appeared  to  be  much  appre- 
ciated by  the  Members  and  Associates,  and  the  Council  were  able  to 
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arrange  for  meetings  in  one  or  two  centres,  where  i'aeilities  luul  not 
previously  been  a£Forded  for  the  members  to  discuss  matters  of  mutual 
interest. 

Attention  should  be  called  to  the  fact  that  the  two  meetings  held 
in  Montreal,  at  which  the  subject  of  Typhoid  Fever  was  discussed, 
were  the  first  meetings  of  the  kind  held  outside  Great  Britain.  The 
Council  trust  that  other  Colonial  centres  wheiv  E.xamination  Boards 
are  alreadv  in  operation,  may  see  their  way  to  develop  their  work  in 
this  direction. 

A  full  record  of  the  proceedings  is  given  in  the  .lournal,  so  that 
all  the  ^Members  and  Associates  have  the  opportunity  of  reading  the 
papers  and  notes  of  discussions. 

In  connection  with  the  meetings,  visits  were  made  to: — 
Hanley  Sc^wage  Disposal  Works ;   Staines  Sewerage  AN'orks,  Ash- 
ford  ;  City  Hospital  and  Eoyal  Victorian   Infirmary,  Xewcastle- 
upon-Tyne ;    Ejector    Station,    the    Destructor,    Electric    Light 
"Works,  Corporation  Motor  Omnibus  Station,  Sewer  Outfall,  and 
Corporation  Hospital,  Eastbourne ;    Plymouth   lioyal    Dockyard 
and  Co-operative  Society's  Bakery;   Ipswich   Electricity   St.ition 
and  the  East  Suffolk  and  Ipswich  Hospital ;  Headingley  Water- 
works Filter  Beds,  the  Kodley  Sewage  Works,  and  the  Leeds  City 
Fever  Hospital;  and  the  Salford  Sewage  Purification  Works. 
Uospitalitj-  was  extended  to  the  members  by  W.  D.  Scott-Mou- 
criefT;  Dr.  H.  E.  Armstrong ;  the  Ciiairman  and  Sanitary  Committee 
of  Eastbourne;  the  Plymouth  Co-operative  Society;  the  Hospitals 
Committee  and  the  Tramways  Connnittee,  Leeds ;  and   was  much 
appreciated  by  the  Council  and  .Members,  as  adding  to  the  pleasure 
aud  success  otthe  meeting. 

MEKTIXG    OF   ASSOCIATES. 

This  Meeting  has  now  become  an  annual  feature  in  tiie  Institute's 
calendar,  and  the  Council  believe  that  it  serves  a  useful  purpose  by 
affording  .\ssociates  an  opportunity  of  offering  suggestions  with 
regard  to  the  work  of  the  Institute.  At  the  third  of  these  meetings, 
which  was  held  in  March,  Colonel  J.  Lane  Xotter,  U.A.M.C,  Chair- 
man of  Council,  occupied  the  chair,  and  ])r.  Loiis  C.  Pahkes 
brought  forward  the  suliject  of  "  The  Training  of  Sanitary  Inspectors 
before  taking  ollice."  The  address  evoked  u  usefid  discussion,  and 
several  suggestions  were  put  forward  by  .Associates  with  regard  to 
the  training  and  examination  of  inspectors.  These  suggestions  were 
duly   taken  into  consideration  by  the   Council,  and  as  a   result   of 


57  SUPPLEMENT. 

the  meeting  it  was  decided  to  establish  an  examination,  qualifying 
for  membership,  in  the  advanced  knowledge  of  the  carrying  out 
of  an  inspector's  duties.  A  report  of  the  meeting  appears  in 
the  June  number  of  the  Journal,  and  particulars  of  the  new  exam- 
ination are  given  in  the  last  number  of  the  Journal  for  the  3'ear. 


LECTURES    AND    DE.MONSTEATIOXS    OX    8AN1TAET 
SCIEXCE. 

Two  Courses  of  Training  for  Sanitary  Officers  were  held  during 
the  year,  in  the  Spring  and  the  Autumn,  being  the  4ord  and  44th 
Courses  held  by  the  Institute.  Thirty-six  students  entered  for 
the  Spring  Course :  and  for  the  Autumn  Course  fifty-three  were 
enrolled.  A  complete  list  of  each  course  of  lectures  was  given  in 
the  supplementary  pages  of  the  Journal. 

I>'SPECTIOXS    AND    DeMOSSTRATIOXS. 

In  connection  with  the  Courses  of  Lectures  the  usual  visits  to 
public  works  illustrative  of  sanitary  practice  and  administration 
were  arranged. 

The  Institute  is  indebted  to  the  London  County  Council,  to  Metro- 
politan Borough  Councils  and  to  District  Councils,  and  others  who 
are  so  kindly  assisting  them  with  regard  to  the  visits,  and  in  bringing 
the  lectures  under  the  notice  of  their  officers. 

Practical  Training  for  Meat  Inspectors. 

In  addition  to  the  Course  of  general  Lectures  for  Sanitary  Officers, 
special  Courses  were  arranged  during  the  year  for  candidates 
preparing  for  the  Examination  for  Inspectors  of  Meat  and  other 
Foods,  conducted  by  the  Institute. 

At  the  Spring  Course  there  were  35  Students,  and  at  the  Autumn 
Course  9  Students. 

Two  Special  Courses  of  Training  in  Food  and  Meat  Inspection  for 
Commissioned  Officers  and  Professional  3Ien  were  arranged  during 
the  year.  The  Spring  Course  was  attended  by  6  students,  and  the 
Autumn  Course  by  6  students. 

Sanitary  Science  as  Ajtlieu  to  Buildings  and  Public  Works. 
In  addition  to  the  Courses  of  instruction  reported  above,  a  Course 
was  arranged  to  meet  the  needs  of  candidates  going  up  for  the 
Examination  in  Sanitary  Si-ience  as  apphed  to  Buildings  and  Public 
Works.     The  Course.   A\liii-h   \\a<  lirst  held  in  the  Spring  of  190G. 
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covers  the  subjects  set  out  in  the  Examination  Syllabus.  Four 
students  attended  the  Spring  Course,  and  the  Autumn  Course  nas 
attended  by  five  students. 

HXGIEXE   I>"    ITS   BEAEIXG    OX    ScHOUL    LlFE. 

The  short  Course  of  Lectures  on  Hygiene  in  its  bearing  on  School 
Life,  which  was  instituted  in  190G,  was  repeated  during  1907.  The 
Course  is  arranged  to  assist  teachers  and  others  interested  in  the 
training  of  children  and  the  structural  conditions  of  the  school,  who 
purpose  entering  for  the  Examination  in  Hygiene  in  its  bearing  on 
School  Life.  It  consisted  of  lectures  and  practical  demonstrations 
relating  to  Personal  Hygiene,  and  to  Schools,  Buildings,  and  Equip- 
ment. A  nominal  fee  was  charged  for  these  Lectures,  and  for  the 
Spring  Course  7  students  entered  their  names,  and  (i  students 
attended  the  Autumn  Course. 


EXAMINATIONS. 
The  following  Examinations  have  been  held  during  the  year : — 
In  Saxit-vby  Science  as  .vpplied  to  Buildings  &  Public  Wduks. 
Birmingham  Glasgow  Newcastle- 

Bristol  Hong  Kong  (2)  upon-Tyne 

Blackburn  Hull  Norwich 

Cape  Town  Leeds  Perth,  W.A. 

Cardiff  Liverpool  (2)  Plymouth 

Derby  London  (2)  Worcester 

Edinburgh  Manchester  (2) 

At  these  Examinations  122  Candidates  presented  themselves,  to 
42  of  whom  Certificates  were  granted. 


Foe  Inspectors  of  Nuis.vxces. 


Adelaide,  S..\. 

Birmingham 

Blackburn 

Brisbane 

Bristol 

Cardiff 

Deibv 

Dublin 

Edinburgh 

Glasgow 

Uong  Kong  {2) 

Hull 


Inverness 

Kimberley 

Leeds 

Liverpool  (2) 

London  (2) 

Manchester  (2) 

Newcuitle-  upon-Tyne 

Norwich 

Plvmoutli 

PJrth,  W.A.  (2) 

Worcester 


At  these  Examinations  S07  Candidates  presented  themselves,  and 
389  were  certified  competent,  as  regards  their  Sanitary  knowledge, 
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to  discharge  the  duties  of  an  Inspector   of  Nuisances   under  the 
Public  Health  Act,  1875. 

The  Sanitary  Inspectors  Examination  Board  (formed  by  The 
Sanitary  Institute  and  other  bodies),  for  holding  Examinations  under 
the  Public  Health  (London)  Act,  1891,  held  three  Examinations 
during  the  year.     There  were  40  Certificates  granted. 

Foe  Inspectoes  of  Meat  and  Othee  Foods. 

Birmingham  London  (2) 

Bristol  Manchester 

Edinburgh  Perth,  W.A. 
Leeds 

At  these  Examinations  153  candidates  presented  themselves,  to 
97  of  whom  Certificates  were  granted. 

In  Hygiene  in  its  Beaiuxg  on  School  Life. 

Birmingham  London  (2) 

Blackburn  Manchester  (2) 

Derb}'  Newcastle-upon-Tyne 

Edinburgh  Plymouth 

Leeds  Worcester 
Liverpool  (2) 

At  these  Examinations  89  Candidates  presented  themselves,  to 
56  of  whom  Certificates  were  granted. 

The  Council  are  pleased  to  report  a  considerable  increase  in  the 
number  of  Candidates  who  have  entered  for  the  Examinations  in 
Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  and  for 
Inspectors  of  Meat  and  other  Foods.  It  was  thought  advisable  to 
increase  the  centres  at  which  this  latter  Examination  could  be 
taken,  and  the  action  of  the  Council  has  been  justified  by  the  number 
of  candidates  who  have  taken  advantage  of  this  opportunity  of 
testing  their  knowledge. 


COLONIAL   EXAMINATIONS. 
A  map  of  the  World  is  printed  in  this  report,  showing  the  Colonies 
in  which  brandies  of  the  Institute  have  been  established,  and  marking 
also  the  towns  in  which  Examinations  have  been  held  or  special 
representative  Boards  formed. 
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Continued  interest  is  being  taken  by  Public  Health  Officers  in  the 
Colonies  in  the  subjects  of  Meat  Inspection  and  School  Hygiene. 
The  Meat  Inspectors'  Examination  has  recently  lieen  extended  to 
AVestem  Australia. 

Several  of  the  Local  Boards  of  Examiners  have  expressed  their 
wish  that  Examinations  in  these  subjects  slioidd  be  held  in  their 
centre,  and  the  Council  hope  that  in  the  course  of  1908  it  may  be 
found  possible  for  these  Examinations  to  be  extended. 

During  the  year  Examinations  were  held  in  Adelaide,  South 
Australia ;  Brisbane,  Queensland ;  Perth,  Western  Australia  (2) ; 
Kimberley  and  Cape  Town,  South  Africa;  and  Hong  Kong  (2). 

Arrangements  are  in  progress  for  Examinations  in  Canada,  New 
South  Wales,  Tasmania,  and  New  Zealand,  and  Lectures  are  being 
arranged  preparatory  to  Examinations  in  190??. 

The  Council  desire  to  place  upon  record  the  sense  of  their 
indebtedness  to  the  Members  and  Officers  of  the  Examination 
Boards  in  the  several  Colonies,  for  the  services  they  have  rendered  in 
the  development  of  the  Institute's  training  and  examination  work 
in  distant  parts  of  the  Empire.  The  Council  feel  that  it  is  to  the 
untiring  zeal  and  energy  displayed  by  the  Members  and  Officers  ot 
the  Colonial  Boards  that  the  great  success  which  has  been  achieved 
is  due.  This  work  will  prove  of  real  public  benefit  by  facilitating 
effective  sanitar}'  administration  in  the  Colonies. 

South  Australia. 

The  first  Examination  held  by  the  Board  took  place  at  Adelaide  in 
June  last,  when  twenty-one  candidates  presented  themselves  for  the 
Inspectors  of  Xuisances  Examination,  and  twelve  certificates  ^^■ere 
awarded. 

(Queensland. 

An  Examination  was  held  in  Brisbane  in  .July  last.  Seven  caudi- 
dates  presented  themselves  for  the  Inspectors  of  Nuisances  Examina- 
nation,  and  six  certificates  were  awarded. 

Arrangements  are  now  being  made  to  hold  an  Examination  in 
Brisbane  annually,  and  the  Commissioner  for  Public  Health  (Dr. 
Burnett  Ham)  is  actively  taking  up  the  question  of  School  Hygiene, 
and  it  is  hoped  a  course  of  Lectures  will  be  organised,  previous  to  an 
examination  being  held  in  this  subject,  in  19u8. 


SUPPLEMENT.  62 

"Western  Ai"Stbai,ia. 

Two  Exaniinatious  have  been  held  in  Perth,  Western  Australia, 
this  year.  In  April  nine  candidates  presented  themselves  for  the 
Inspectors  of  Nuisances  Examination,  and  eight  certificates  were 
awarded. 

In  December  last,  Examinations  were  held  in  Sanitary  Science 
as  applied  to  Buildings  and  Public  Works,  for  Inspectors  of 
Xuisances,  and  for  Inspectors  of  Meat  and  other  Foods,  this  being  the 
first  Meat  Inspectors'  Examination  in  this  centre.  Seven  candidates 
presented  themselves  for  the  Sanitary  Science  Examination,  and  six 
certificates  were  awarded.  Nineteen  candidates  took  the  Inspectors 
of  Nuisances  Examination,  and  twelve  certificates  were  awarded. 
For  the  Meat  Inspectors'  Examination  nine  candidates  presented 
themselves,  and  seven  certificates  were  awarded. 

Courses  of  Lectures  and  Practical  demonstrations  were  held  at 
the  Technical  Schools,  Perth,  previous  to  the  Examinations. 

Dr.  Ernest  Black,  who  has  actively  assisted  the  Board  since  the 
Examinations  were  established,  has  resigned  his  position  as  Chairman 
of  the  Board,  and  has  been  succeeded  by  Dr.  T.  H.  Lovegrove, 
M.E.C.S.,  the  President  of  the  Central  Board  of  Health,  Perth. 

The  following  have  been  elected  as  additional  Members  of  the 
Board : — F.  B.  Allen,  M. A.,  Director  of  Technical  Education,  Perth  ; 
H.  Oldham,  Assoc. M.Inst.C.E.,  Engineer  for  Water  Supply  and 
Sewerage,  Public  Works  Department,  Perth  ;  11.  T.  Haynes,  Assoc. 
M.Inst.C.E.,  City  Engineer,  Perth. 

SoLTii  ArniCA. 

Two  Examinations  have  been  held  in  South  Africa  during  the 
year.  At  Kimberley  seven  candidates  presented  themselves  for  the 
Examination  for  Inspectors  of  Nuisances,  and  three  certificates  were 
awarded.     At  Cape  Town,  one  candidate  presented  himself  for  the  | 

Sanitary  Science  Examination,  to  whom  a  certificate  w:is  awarded, 
this  being  the  first  Sanitary  Science  Examination  in  this  centre. 

Mr.  E.  W.  Menmuir,  Engineer  to  the  Municipality  of  Woodstock, 
has  been  elected  as  a  Member  of  the  Board,  to  fill  the  vacancy 
caused  by  Mr.  John  Cook's  resignation. 

HoJfo  Kong  axd  Soctu  China. 
Two  Examinations  have  been  held  in  J  long  Kong  this  year.     In 
May,  three  candidates  presented  themselves  for  the  Sanitary  Science 
Examination,  but  no  certificates  were  granted,  and  ten  candidates 
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presented  themselves  for  the  Inspectors  of  Nuisances  Examination, 
seven  certificates  being  awarded. 

In  October,  one  candidate  took  the  Sanitary  Science  Examination, 
to  whom  a  certificate  was  granted,  and  of  the  six  candidates  for 
the  Inspectors  of  Xuisances  Examination,  four  were  awarded  certi- 
ficates. 


Exami- 
nations. 

Candidates 
entered. 

Candidates 
certified. 

35 

291 

142 

146 

S45 

356 

262 

11,674 

6,106 

40 

587 

390 

4] 

273 

167 

524 

13.670 

7,161 

Examinations  were  established  by  the  Institute  in  1877,  and  the 
following  figures  show  the  total  number  of  Examinations  held^and 
the  number  of  candidates:  — 


For  Local  Surveyors 

Sanitary  Science  as  applied  to  Buildings 

and  Public  Works 
Inspectors  of  Xuisances 
Inspectors  of  Meat  and  other  Foods     . . 
Hygiene  in  its  Bearing  on  School  Life  . 


COXFEREXCE   AT   DUBLIX. 

The  Conference  was  held  in  the  Trinity  College,  Dublin,  from 
June  25th  to  29th,  1907. 

His  ExceUency  the  Eight  Hon.  Earl  of  Aberdeen,  P.C,  G.C.M.G., 
Lord  Lieutenant  of  Ireland,  accepted  the  office  of  Patron  of  the 
Conference,  and  responded  for  the  Institute  at  the  Dinner  given  by 
the  Provost  and  Fellows  of  Trinity  College. 

The  Inaugural  Address  was  given,  in  the  absence  through  iU- 
health  of  the  President,  the  Earl  of  Eosse,  by  Sir  Charles  Cameron, 
C.B.,  M.D.,  on  June  2oth  in  Trinity  College,  the  Provost  of  Trinity 
College  in  the  Chair. 

The  business  of  the  Conference  was  divided  into  three  Sections, 
one  Section  sitting  each  day.  By  this  arrangement,  all  the  members 
had  an  opportunity  of  attending  each  discussion. 

Section  I. — Sanitary  Science  and  Preventive  Medicine. 
Subjects  for  discussion — 

"  Poor  Law  and  Sanitary  Administration  in  Ireland  "  ; 

"  The  Eole  of  Sanatoria  as  a  factor  in  checking  Tuberculosis." 
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Section  II. — Engineering  and  Archit<?cture. 
Suhjecls  for  discussion — 

"  The  Economic  Housing  of  the  AVoiking  Classe-^  in  Town 

and  Coinitiy  " ; 
"Could  the  Existing  Statutory  and  Departmental  Eequire- 
ments  as  to  Sewage  Disposal  he  relaxed  in  certain  cases 
with  advantage  to  the  Community  "."" 
Section  III.  —Physics,  Chemistry,  Biology,  and  .Meteorology. 
iSiihjecfs  for  discussion  — 

"  The  Climatolog}-  of  Ireland  in  relation  to  Public  Health  "' ; 
"  Disinfection    considered    from    a   Medical,    Chemical,    and 
Meteorological  Standpoint."' 
The  papers,  together  with  the  discussions,  appeiir  in  tlie  Journal 
tor  August  and  September. 

During  the  meeting  excursions  and  visits  were  made  to  Messrs. 
Guinness's  Brewery :  St.  Patrick's  Cathedral :  the  Iveagh  Ti-ust 
Buildings  ;  the  Science  and  Art  Museum  under  the  guidance  of  the 
Director,  Colonel  Plunkett ;  the  Xew  Main  Drainage  Outfall  Works; 
Glendalough  and  the  Seven  Churches,  and  Killarney. 

The  members  were  graciously  entertained  at  a  Garden  Party  by 
Their  Excellencies  the  Lord  Lieutenant  and  tin-  Countess  of  .Vber- 
deen,  and  at  a  Smoking  Concert  by  the  Rt.  Hon.  the  J^ord  Mayor 
of  Dublin. 

The  numbers  attending  the  Conference  were  as  i'ollows  : — Dele- 
gates, .'365 :  Members  and  Associates  of  the  Institute,  75;  Associates 
of  the  Congress,  lil* :  ComplimiMitary  and  Press,  90  ;  making  a  total 
of  .552. 

Delegates  were  appointed  by  182  Authorities  and  leanud  In^lilu- 
tions. 

EXHIBITION  IN  LONDON. 
The  Exhibition  of  School  Building  and  Furnishins;  Appliances  «as 
held  in  connection  witli  the  Second  International  Congress  on  School 
Hygiene  in  the  great  Hall,  and  East  and  West  (Jalleries  of  the 
L<jndon  University,  South  Kensington,  and  was  open  for  nine  days. 
It  w;us  attended  by  tin-  delegates  to  the  Congress,  and  by  many  other 
visitors.  A  list  of  the  Exhibits  for  which  medals  were  awarded  is 
given  in  the  Supplement  to  the  Se])tember  number  of  the  .lournal, 
and  als(j  a  list  of  certain  Exhibits  which  re<(uired  special  t<'st  before 
their  merits  could  be  decided  upon  by  the  .Judges.  .\n  illustrated  list 
of  these  premiated  exhibits  a|)peared  in  the  lust  number  of  the  .Journal 
for  the  year. 
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LIBRARY. 

Volumes  and  Pamphlets  numbering  380  have  been  presented  to 
the  Library.  Lists  of  these  were  published  in  the  Supplement  to  the 
Journal. 

Many  of  the  books  presented  to  the  Library  were  of  exceptional 
interest,  and  the  collection  of  volumes  which  the  Librarj'  now  con- 
tains is  a  very  valuable  asset.  "With  the  rapidly  growing  literature 
of  Sanitary  Science,  the  question  of  accommodation  for  the  books 
becomes  increasingly  urgent.  The  value  of  a  library  devoted  to  a 
special  branch  of  knowledge  must  depend  upon  the  eas_v  accessibility 
of  the  information  which  it  contains,  and  the  Council  fear  that  the 
full  value  of  the  Institute's  Library  is  somewhat  lessened  on  account 
of  the  great  difficulty  which  is  experienced  in  suitably  classifying 
and  exhibiting  the  books  in  the  small  space  which  is  at  present 
available. 

In  another  direction  also  the  lack  of  accommodation  is  seriously 
hampering  the  educational  value  of  the  Library.  The  large  number 
of  meetings  and  lectures  now  held  by  the  Institute  renders  it  neces- 
sary frequently  to  disturb  the  readers,  so  that  the  room  may  be 
cleared  for  a  meeting,  and  even  apart  from  this,  the  enforced  use  of 
•the  Reading  Room  for  office  purposes  is  very  undesirable,  as  it  is  not 
possible,  where  such  a  use  is  made  of  the  room,  to  obtain  the  con- 
ditions which  are  essential  to  careful  reading  and  study. 

JOURNAL. 

The  Editing  Committee  has  endeavoured  to  keep  the  reports  in 
the  Journal  as  concise  as  possible,  bearing  in  mind  at  the  same  time 
the  importance  of  giving  clear  and  satisfactory  reports  of  the  various 
meetings  ;  and  they  believe  that  the  reduction  in  the  number  of  pages 
of  the  Journal  which  has  been  effected,  is  an  advantage. 

The  Dublin  Conference  being  on  a  smaller  scale  than  the  usual 
Congresses  of  the  Institute,  also  partly  accounts  for  the  reduction 
in  the  present  A'olume. 

The  Journal  for  1907  contains  .524  pages,  in  addition  to  204 
pnges  of  Supplemental  matter. 

INSTITUTE   DINNER. 
His  Grace  the  Duke  of  Northumberland,  K.G.,  President,  took 
the  chair  at  the  Dinner  of  the  Institute,  held  at  the  Langham  Hotel 
on  May  9th,  at  which  there  were  80  Members  and  others  present. 

E 
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PAEKES   MUSEUM. 

Additions  to  the  number  of  forty-two  have  been  made  to  the 
collection  of  appliances  in  the  Parkes  Museum  during  the  year,  and 
these  have  been  reported  and  described  in  the  Supplement  to  the 
Journal.  Instructive  exhibits  have  been  added  to  the  School  Fur- 
niture Section  from  the  Exhibition  of  School  Building  and  Furnishing 
Appliances ;  and  the  House  Drainage  Section  and  the  Clothing 
Section  have  also  been  added  to. 

In  the  month  of  May,  two  members  of  the  suite  of  H.I.H.  Prince 
Fushimi  of  Japan  paid  a  visit  to  the  Institute  and  were  conducted 
round  the  Museum.  They  were  much  interested  in  the  collection, 
and  expressed  their  appreciation  of  the  Institute's  work. 

The  Museum  has  again  been  largely  used  by  other  institutions  for 
purposes  of  demonstration  to  their  students.  The  total  number  of 
students  visiting  the  Museum  in  these  organised  classes  was  1,549, 
and  these  classes  represented  54  institutions.  Lecturers  and  Pro- 
fessors attached  to  the  various  training  institutions  in  London  make 
use  of  the  Museum  for  the  practical  instruction  of  their  students, 
and  the  Museum  therefore  occupies  an  important  place  among  the 
technical  educational  bodies  of  London. 

The  following  is  a  list  of  the  institutions  from  which  classes 
have  attended  : — 

L.C.C.  Home  Xurses  Classes. 
L.  C.C.  Science  and  Art  Schools 

Barnsbury  Park. 

Blacliheath  Road. 

Bloomfielil  Road. 

Brocklcy  Road. 

Chaunicrt   Road. 

Essendine  Road. 

Faunce  Street. 

Uackrnrd  Road. 

Lavoudrr  Hill. 

Sumner  Avenue. 

The  Ashburnham. 

The  Stanley. 

Tliomas  Street. 

Totti-nham  Road. 

William  Street. 
L.C.C.  Training  College  for 

Women. 
London  School  of  Medicine  I'lir 
Women. 


Architectural  Association. 
Battersea  Polytechnic. 
Bedford  College  for  Women. 
Birkbeck  College. 
Borough  Polytechnic,  S.E. 
Bow  and  Bromley  Branch,  East 

London  College. 
Bowes  Road  School. 
Camberwell   Green  Scientific 

Society. 
Cavendish  Square  Convent. 
Charing  Cross  Hospital  Medical 

School. 
Croydon  Polytechnic. 
Dartford  Technical  Institute. 
Ea.st  Ham  Technical  College. 
Eiist  London  Technical  College. 
Froebel  Kducational  Institute. 
Guildford  Technical  Institute. 
King's  College,  London. 
K  ingston  Technical  Institute. 
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'Middlesex  Education  Committee  :  Queen  Victoria  Jubilee  Institute 

Acton  and  Chiswick  Poly-  for  Xurses. 

teehnic.  Regent  Street  Polytechnic. 

Cranford  School.  Richmond  County   School   and 

National  Health  Society.  Technical  Institute. 

National  Society's  Training  Skinners      Company's     School 

School  of  Domestic  Subjects.  (Girls). 

National  Training  School  of  St.  George's  Hospital  ^Medica' 

Cookery.  School. 

Northfield  School,  N.  University  CoUege,  London. 

Norwood  Institute.  Wandsworth  Institute. 

Oxford  Citv  Technical  School.  Whitekinds  Training  College, 

Paddingtoii    (L.C.C.)    Technical  Chelsea. 

Institute.  "Woking  Technical  Institute. 

The  collection  of  lantern  shdes  for  lecture  purposes  still  continues 
to  be  frequently  used  b_v  the  ^Members  and  Associates,  788  slides 
having  been  hired  during  1907. 

FINANCE. 
The  Accounts  for  the  year  show  a  balance  of  .£548  12s.  -Id.  of 
receipts  over  expenditure.  This  balance  is  £143  more  than  the 
amount  carried  forward  last  year.  The  amount  carried  forward  to 
cover  dilapidations  that  maj'  accrue  under  the  lease  has  been  added 
to  by  .£70,  and  a  slight  addition  has  been  made  to  the  New  Premises 
Fund.  There  was  no  ordinary  Congress  or  provincial  Exhibition, 
and  the  accounts  of  the  Conference  held  in  Dublin,  and  the  Exhibition 
held  in  connection  with  the  International  Congress  on  School  Hy- 
giene, show  a  loss  of  about  £90  to  the  Institute.  The  result  on 
Examinations  is  about  £300  better  than  last  year. 

OBITUARV. 

It  is  with  regret  that  the  Council  have  to  report  the  death  of 
the  following : — 

rke-PresidenU :  SiE  Bexj-IMIX  Bakee,  and  Sir  .Ioseph  Faieek. 

Hon.  Fellow :  Peofessor  ^mile  Tr^lat. 

Fellows :  Bt.  Hox.  Loed  Thrixg,  Pateick  Doyle,  Joseph 
Groves,  Geoege  Hodsox,  J.  A.  Kisgdox.  Allan  ilACFADiEX, 
Magnt's  Oheex,  and  G.  R.  Steachax. 

Members  :  T.  L.  Feaeon,  3Ies.  H.  Head,  Cuaeles  Johxstox, 
Joj£x  Smith,  and  T.  V.  Smith. 

Associates  :  W.  F.  Baeteam,  E.  T.  Blake,  Oswald  Jacob, 
C.  KiLLixGTOx,  James  MacIntosh,  Joxatuax  JIasox,  Samuel 
Misty,  Miss  Lauea  Old,  and  W.  J.  Wells. 

Special  obituary  notices  were,  in  several  cases,  pubhshed  in  the 
Journal. 
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EPITOME   OF  EEGISTERS   OF    MEMBERS   AND 
ASSOCIATES. 

The  increase   ia   the  roll  of  the  Institute  for  the  year  is   110 
Members  and  Associates. 


Dec.  31st,  1906     

Dec.  31st,  1907     


40 
34 


223        1,239       1,956        3,458 
233        1,330       1,971        3,568 


Diagram  showing  the  Yearly  Increase  in  the  Roll  of  the  Institute. 
Fell,  and  Mem. .     Assoc.   Total  • — t^-* — • 
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EPITOME  OF  THE  WOEK  OF  THE  INSTITUTE,  1907. 

London  Meetings  and  Examinations.           AttendSce 
6  Sessional  Meetings  and  Public  Lecture 471 

129  Lectures  and  Demonstrations,  Sanitary  Officers,  Sanitary 

Science,  and  School  Hygiene  Courses       5,-341 

60  Lectures  and  set  Demonstrations  on  Meat  Inspection,  not 

including  general  instruction  at  the  Cattle  Market...       750 

8  Examinations   in    Sanitary   Science,  for    Inspectors   of 

Nuisances,  for  Inspectors  of  Meat,  and  in  School 
Hygiene      386 

186  Council,  Committee,  Extraordinary  and  Ordinary  General 

Meetings,  and  Associates' Annual  Meeting 1,]16 

112  Classes  brought  to  Museum       1,549 

CONFEBENCB    AND  EXHIBITION. 

4  Sectional  Meetings  and  Addresses  at  Dublin 895 

School  Hygiene  Exhibition,  open  for  nine  days 

(estimated)    10,000. 

PkOTINCIAL   AND    CoLONIAL   MEETINGS. 

9  Sessional  Meetings 682' 

65  Examinations   in    Sanitary   Science,    for    Inspectors   of 

Nuisances,  for  Inspectors  of  Meat,  and  in  School 
Hygiene      798 

H.  D.  SEAELES  WOOD, 

Chairman  of  Council. 

E.  "WHITE  WALLIS, 

Secretary. 

April  8th,  1908. 
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STATEMENT  of  INCOME  and  EXPENDITURE 

Dr,                              ExPKNDITrRE.  £       8.    J.            £       6.    d. 

Eslablisltment  C/inij/es : — 

To  Rent,  Rates,  Taxes,  and  Insurance    503  11     8 

„  Salaries  and  Wages  1,664    7    0 

„  Coals,  Lighting,  and  Care  of  Offices 93    3    0 

„   Repairs  and  Alterations  6    3     1 

„  Arrangement  of  iluseum    7  18    9 

„  Library,  Binding,  &c 3  18    1 

„  Postage,  Telegrams,  Telephone  &  Carriage  392    6  10 

„   Printing  and  Stationery  329    3    5 

„  Advertising     3  10    5 

„   Incidental  Expenses 118    3  10 

„  OfUce  Furniture     13  15    8 

„   Legal  and  Professional  Charges 31  10    0 

„  Sinking  I'uiid  70    0    0 


3,237  11     9 


!i/>i'(iii!  J^.t/)e)ises,  exchisue  uf  Establish- 
vieiit  Charijes: — 
To  Journal  and  Publications,  Cost  of  Print- 
ing, etc.,  less  Sales  and  Advertisements  235  10    3 

„  Sessional  Meetings    109    4    3 

„   Lectures,  Sanitary  OfHcers 270    6    6 

„         School  Hygiene    52    7     7 

„         „         Meat  Inspectors  124    0    2  ■ 

„  Examination  Expenses    1,734  16    3 

Colonial 228  19  11 

„  Conference  at  Dublin    227    3    3 

„  School  Hygiene  Exhibition 1,058  13    4 

„  Institute  Dinner— Balance  of  Expenses  ...  29  18    1 

4,070  19    7 

„   Balance  carried  down  548  12    4 

£7,857    3    8 


ACCUMULATED 

To  Expenses  on  account  of  \ew  Premises  Fund 24    1    8 

„   Depreciation  of  Inve-stments  since  Dec.  31st,  1906     362    6  10 

„   Balance  to  be  carried  forward  to  next  account  5,932    0    4 

£6,318    8  10 
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for  the  Year  ending  31st  December,  1907. 

Income. 


Cr. 


£      8.    d.       £      a.    d. 
General  Receipts: — 

By  Annual  Subscriptions,  less  Arrears  written 

off   2,613    7    0 

„  Interest  on  Investments,  etc 499  16  11 


Special  Receipts: — 

Lectures,  Sanitary  Officers 270    3  1 

School  Hygiene    7  17  6 

„         Meat  Inspectors   175  17  6 

Examinations    2,855    9  6 

Colonial  238  13  9 

Conference  at  Dublin    16-112  0 

School  Hj-giene  Exhibition     1,031    6  5 


3,113    3  11 


4,743  19    9 


7,857    3    8 


BALANCE. 

By  Balance  brought  forward  from  last  account,  1906 5,769  16    6 

„         „        for  the  year  brought  down  548  12    4 


:£6,318    8  10 
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NEW  PREMISES 

£      s.  d. 
To  Balance  carried  forward  to  next  Account 10,420    0    8 


i;  10,420    0    8 


SAXON  SNELL 
£     a.  d. 


To  Expenses 

„  Balance  carried  forward  to  next  Account : — 

Funded  Capital 700    0    0 

Balance  available  for  Prizes  and  Expenses  . .      54    2    3 


^£754    3  10 


GENERAL  BALANCE  SHEET, 
Liabilities.  i;     s.   d.        £     s.    d. 

To  Fees  and  Subscriptions  paid  in  advance  for  1908     200    1    (> 

„  Sundry  Creditors    1,155    5    2 

1,355    6    8 

„  Library  Catalogue  Account,  Balance  at  Credit 

thereof    98    2    9 

„  Life    Composition    Fund,    Balance    at     Credit 

thereof 778  13    5 

„  New  Premises  Fund,  Balance  at  Credit  thereof  10,420    0    8 

„  Sinking  Fund,  Balance  at  Credit  thereof 160    0    0 

„  Saxon  Snell  Prize  Fund,  Balance  at  Credit  thereof    754    2    3 

12,210  19     1 

„  Balance  of  Assets  over  Liabilities  5,932    0    4 


£19,49S    6     1 


Examined  with  the  Boolts,  Vouchers,  ami  Accouuts, 

and  found  correct,  f 

SCt/i  March  lOOS,  I 
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FUND. 

£  8.  d. 

By  Balance  brought  forward  from  last  Account  10,338  19  0 

„  Donations     81  1  8 

;£10,420  0  8 


Further  donations  haye  been  promised  to  the  amount  of  £?21  48.  6d. 

PRIZE    FUND. 

£      s.  d 

By  Balance  brought  forward  from  last  Account  732    8  8 

„  Interest    21  15  2 


i754    3  10 


3Ut  DECEMBER,   1907. 

Assets.  £      s.  d.       £      s.   d. 

By  Library  and  Contents  of   Museum,  Furniture 

and  Publications  1,610  15  2 

„  Subscriptions  in  Arrear    243  12  0 

„   Sundr)- Debtors 646    5  3 

„   Cash  in  hand  and  on  Deposit 1,652  13  8 

4,053    6     1 

„    Investments — 

£7,908  11     1     2^%  Consols 7,672  16  0 

£1.000    0    0    3  %  India  Stock    1,095     1  0 

11,000    0    0    3j%  „  1.156    6  0 

,£5,500    0    0    4  %  New  Zealand  Stock     ...  6,098    4  6 

i-500    0    0    3^%  New  South  Wales  Stock     602  10  0 
i.725    7    9    3%  Metropolitan  Water  Board 

Stock  700    0  0 

Cost 17,224  17  6 

Market  Value  of  these  Securities  on 

Dec.  31st,  1901   15,445    0    0 

£19,498    6     1 


Wood,  Dbew,  &  Co..  Chartered  Accountants,  |  ^^„ji{oyg 

W.   Col.l-IXGHIDGE,    M.D.  1 

Thomas  W.  Cvtlek,  Treasurer. 
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REVIEWS   OF   BOOKS. 


St  lliml.    HyGIEXE.* 

This  text  book  is  based  on  lectures  delivered  to  teachers  in  the  West  Riding 
by  Dr.  Lyster,  and  contains  much  valuable  information  in  a  readable  form.  AVe 
are  not,  however,  in  entire  agreement  with  all  the  opinions  expressed  by  the 
writer.  Thus  it  would  seem  that  Dr.  Lyster  adopts  a  ijuotation  from  the 
British  Medical  Journal,  which  implies  that  personal  hygiene  should  take  the 
place  of  nature-study  in  elementary  schools.  Would  it  not  be  better  to  suggest 
that  nature-study  should  be  u>;ed  as  a  means  of  inculcating  the  principles  of 
hygiene  ?  We  fancy,  too,  that  Dr.  Kerr's  well-known  preference  for  mechanical 
ventilation  is  overstated  on  page  87,  though  \^•e  cannot  verify  the  quotation  as 
no  reference  is  given ;  nor  do  we  think  that  many  would  agree  with  Dr.  Lyster 
that  unplastered  brick  \\alls  are  suitable  for  class-rooms.  In  our  experience 
they  are  anything  but  satisfactory. 

In  future  editions  of  the  book,  we  suggest  that  more  space  might  well  be 
devoted  to  the  development  of  the  nervous  system  in  relation  to  educational 
problems.  For  this  room  might  perhaps  be  found  by  omitting  some  of  the 
details  of  school  construction,  which  are  somewhat  fuller  than  is  necessary  for 
the  purposes  of  school  teachers ;  meanwhile  the  present  edition  is  a  welcome 
addition  to  the  growing  literature  of  School  Hygiene.  H.  M.  K. 


The  Tiieduy  and  Pkactre  of  PlYOiEXE.t 

It  would  be  difficult  to  recognise  in  this  volume  the  form  and  substance  of 
the  classical  work  by  the  late  Dr.  Edmund  A.  Parkes,  upon  which  it  is  founded, 
for  at  the  hands  of  Colonel  Notter  and  Colonel  Firth  the  volume  has,  during 
recent  years,  been  subjected  to  a  wide  extension  of  treatment  and  many  funda- 
mental changes.  These  modifications  and  expansions  are  of  course  essential,  if  a 
treatise  upon  such  a  progressive  science  and  art  as  that  relating  to  Public  Hi'alth 
is  to  be  kept  up  to  date. 

The  work  has  always  occupied  a  foremost  ])lace  among  standard  publications 
upon  Hygiene,  and  the  present  volume,  which  has  been  practically  re-written  by 
Colonel  Firth,  is  well  designed  to  maintain  that  position.  Those  intimately  ac- 
quainted with  the  former  edition  will  recognise  that  every  chapter  has  been 
carefully  revised  and  supplemented  with  new  matter;  more  especially  will  this 
be  noted  in  the  subjects  of  Sanitary  Legislation  and  Administration,  Water, 
Food,  Habitations,  Sewage,  Disinfection,  Vital  Statistics,  and  Army  Sanitation. 


•  By  Robert  A.  Lyster,  .M.n.,  \).VM..  etc.,  Medical  Officer  of  Health,  and  .Medical 
Officer  to  the  Education  Oumniittue,  llaudsworth.  S60  pp.  Published  by  tbe  Uuiversily 
TutoriHl  I'rese,  11)03.     Price  ^,0. 

t  .Viitterand  Firth.  Third  I'Mition.  Kevisud  and  largely  re-written  by  Lieut.-Colunel 
B.  II.  Eirtli,  r.R.f.S.     .I.iinil  .\.  Cliiircliill.  I'.i08.     ii'.i.T  pp.     Price '.'1/-. 
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Alike  vhere  new  matter  has  been  introduced  or  old  matter  modified  in  treat- 
ment, good  judgment  has  been  displayed  ;  and  the  present  volume  bears  testimony 
to  the  fact  that  the  theory  and  practice  of  Hygiene  has  been  handled  by  one  who 
has  not  only  an  intimate  and  practical  acquaintanceship  with  the  subject  in  its 
many  bearings,  but  who  also  possesses  the  art  of  the  successful  teacher — for  it  is 
at  once  a  sound  and  practical  exposition,  and  a  model  of  clear  and  orderly 
treatment. 

H.  K.  K. 


MEETINGS    HELD. 


Sesshixai.  Meetixgs. 

Hull,  April  4tli. — The  meeting  was  held  iu  tlie  Council  Chamber, 
■wjien  a  discussion  on  "  Diphtheria  in  Elementary  Schools,  and  its  Pre- 
vention "  was  opened  by  J.  Wright  Mason,  M.B.,  C.M.,  D.P.H.,  M.R.C.S., 
^ledical  Officer  of  Health.  In  the  afternoon  visits  were  made  to  the 
Disinfecting  Station,  Corporation  Stables,  Destructor,  and  Cold  Stores, 
and  the  members  were  entertained  by  the  ]\Iayor  and  Mayoress  to  tea  in 
the  Banqueting  Room  of  the  Town  Hall. 

London. — The  meeting  was  held  in  the  Parkes  Museum  on  April  Stli, 
when  an  adjourned  discussion  was  opened  with  a  paper  on  "  Rivers  Pol- 
lution, with  special  reference  to  the  Board  proposed  by  the  Royal 
Commission,"  by  Herbert  T.  Scoble,  P.A.S.I. 

OlJDIXARY    GeXEUAL    MeETIXG. 

The  Ordinary  General  Meeting  was  held  in  the  Parkes  Museum  on 
April  l.')th,  Mr.  "H.  D.  Searles-Wood,  F.R.I.B.A.,  presiding. 

The  following  were  elected  : — 

As    Vice-Presidents  :— 

His  Excellexcy  the  Eakl  of  Aberdeen,  P.C.,  G.C.M.G. 

Right  Hon.  Eakj.  Egertox  of  Tattox. 

Right  Hox.  Earl  Stamford. 

Right  Ho^^  Lord  Avebiry,  P.C,  D.C.L.,  F.C.S. 

Right  Hon.  Robert  Fai!Qui[.vrs()N,  P.O.,  ]M.D.,  LL.D. 

Sir  Fraxcis  Sharp  Powell,  Bart.,  M.P. 

Sir  William  Henry  Pueece,  K.C.B.,  F.R.S.,  M.Inst.C.E. 

Sir  Alexandei!  Binxie,  M.InstC.E. 

Sir  William   Emei:sox,  F.R.I.r..A. 

Sir  Shirley   K.  Mii;riiY. 

Sir  Astox   Wkisi!,  R.A..  F.K.I. P..A. 

A.  Wyxtlk  Bi.YTii,  Barrister-at-Eaw,  M.K.C.S.,  F.I.C,  F.C.S. 
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As    New    Members    of    Council.  ,— 
BUSHELL   AXSINGSOX,    M.A.,    M.D. 

J.  Spotti:>\voode  Cameron,  M.D.,  B.Sc. 

C.  H.  CdOPEu,  M.Inst.C.E. 

A.  Weixesley  Harris,  M.E.C.S.,  L.S.A.,  D.RH. 

A.  BosTOCK  Hill,  M.D.,  M.Sc,  D.P.H. 

E.  G.  jSLawbey,  M.Inst.C.E. 

Col.  J.  Lane  Notter,  R.A.M.C,  M.A.,  M.D. 

George  Eeid,  M.D.,  D.P.H. 

As    Treasurer  :— 

Thomas  W.  Cutler,  F.R.I.B.A. 

As    Auditors  :— 

W.  CoLLixGRiDGE,  :\I.A.,  M.D.,  LL.M.,  D.P.H. 
Wood,  Drew,  &  Co. 

Examinations. 
The  following  Examinations  have  been  held : — 

Sanitari/  Science  as  applied  to  Buildings  and  Puhlic  Works. 

Southampton,  April  3rd  and  4th  ...  2  candidates;  no  certificate  granted. 

Ipswich,  April  lUth  and  11th  2  candidates;  no  certificate  granted. 

Liverpool,  April  24th  and  25th   ...  3  candidates;  1  certificate  granted. 

Qualifying  for  Membership. 
Livejpool,  April  24th  and  2.3th    ...  1  candidate;  no  certificate  granted. 

Inspectors  of  .Xuisances. 

Soutliampton,  April  3rd  and  4th  ...  18  candidates;  G  certificates  granted. 

Ipswich,  April  10th  and  11th  13  candidates;  7  certificates  granted. 

Liverpool,  April  24th  and  25th    ...  35  candidates;  II  certificates  granted. 

Hygiene  in  its  bearing  on  School  Life. 

Southampton,  April  3rd  and  4th  ...  2  candidates;  1  certificate  granted. 
Liverpool,  April  24th  and  25tli   ...  2  candidates;  1  certificate  granted. 

Candidates  who  have  received  Certieicates. 
Sanitary  S-ience  as  applied  to  Buildings  ami  J'ltblic  Works. 

.jAMh.S,   C'llAIUES  illOMAS. 
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Inspectors  of  Nuisances. 
Baeke,  Kathleen  Helen.  Owen,  George  Henbt. 

Beook,  Benjamin  George,  Penney,  Joseph. 

Davis,  Mary  Helen.  Phillips,  .Joseph  Heathfield. 

DiERANT,  Walker  Edmund.  Eiuing,  Harry. 

FiGG,  Charles  AETiitrK.  Salmon,  Frederick  Charles. 

GuBNEY,  Malcolm  Grace.  Saunders,  Stuart  William. 

Jackman,  Henry  Charles.  Smith,  Frederick. 

Martin,  Mary  Sophia.  vStatham,  Arthur  Percy. 

MoCrindell,  Janet  Edith.  Thomas,  Thomas  Tadjiar. 

Meecee,  John.  Wallis,  Fred. 

Merchant,  William  George.  Warren,  Aethue  Samuel. 

MuERAY,  Michael  Joseph.  Whitehouse,  Thomas. 

Hygiene  in  its  hearing  on  School  Life. 

Smith,  Muriel  Geimston.  I  Umfeievelle,  Dorothy  Joan. 


FORTHCOMING   MEETINGS. 


Ex.OIINATIOX    FOH    WlJMEX   HeALTH   VisITOUS    AND    ScHOOL  NlRSES. 

Many  Local  Authorities  have  in  recent  years  appointed  Health  Visitors 
to  carry  out  sanitary  inspection  and  visiting  in  their  district. 

These  Health  Visitors  have  proved  of  great  value  in  the  sanitary 
service,  especially  in  visiting  the  homes  in  the  poorer  districts,  and  by 
advising  with  regard  to  the  home  arrangements,  and  the  feeding  and  care 
of  children,  have  done  much  to  assist  in  improving  sanitary  conditions  and 
reducing  infant  mortality. 

Hitherto  they  have  mostly  prepared  themselves  for  their  duties  by 
taking  the  Examination  for  Inspectors  of  Nuisances,  and  although  all  the 
subjects  of  this  Examination  and  the  preparation  for  it  are  uniloubtedly 
useful  to  them,  the  nature  of  their  duties  renders  it  important  tliat  they 
should  be  more  specially  qualified  in  other  matters  relating  to  personal 
hygiene  and  the  care  of  children,  which  do  not  come  within  the  scope  of 
the  duties  of  an  Inspector  of  Nuisances  set  out  by  the  Local  Government 
Board. 

Moreover,  as  the  inspection  of  school  children  becomes  general,  it  will 
probably  be  found  necessary  to  appoint  School  Nurses  as  suggested  in  a 
memorandum  issued  by  the  Board  of  Education,  wdiose  duties  will  approxi- 
mate to  those  of  Health  Visitors. 

The  Council  of  The  Royal  Sanitary  Institute  after  careful  considera- 
tion have  therefore  decided  to  establish  an  Examination  for  Health 
Visitors  and  School  Nurses. 

The  syllabus  includes  General  Structure  of  the  Body,  Personal 
Hygiene,  Air,  Water,  Food,  Clothing,  The  Dwelling,  Elements  of  Home 
Nursing,  Care  of  Infants  and  Young  Children,  Prevention  of  Communi- 
cable Disease,  First  Aid,  Treatment  of  Injuries,  Ailments  and  Accidents, 
and  Statistics. 

Full  copies  of  the  syllabus  and  regulations  can  be  obtained  at  the 
office,  and  will  be  published  in  the  Supplement  to  the  next  Journal. 
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Sessioxai.  Meetings. 

Shrewahury,  May  23rd.  Discussion  on  "  Tiie  Inspection  of  Dairies 
and  Cowsheds,"  to  be  opened  bv  T.  W.  H.  Garstanw,  M.A.,  M.R.C.S., 
D.P.H.,  :Medical  Officer  of  Health,  Buckk)w  R.D.  Visit  to  the  Shrews- 
bury Sewage  Farm,  and  drive  to  Haughniond  Abbey. 

Ijonilon,  .Tune  loth,  11  a.m.  Discussion  on  "Pasteurization  of  Milk," 
to  be  opened  by  Prof.  Henry  R.  Kenwood,  M.R.,  D.P.H.,  Medical  Officer 
of  Health,  Stoke  Xewington.  In  the  afternoon  a  visit  will  be  made  to 
Sudbury  Park  Dairy  Farm  and  the  Walker  Gordon  Laboratories,  by 
invitation  of  Mr.  G.  Titus  Barham. 

Coventry,  June  20th.  Discussion  on  "  Some  Aspects  of  the  Housing 
Problem  and  Town  Planning,"  to  be  opened  bv  E.  H.  Snell,  M.D.,  B.Sc, 
D.P.H.,  Medical  Officer  of  Health,  and  .1.  E.  "Swindlehurst,  M.Inst.C.E., 
City  Engineer.  Visits  to  places  of  interest  in  the  City  and  Kenilworth 
Castle. 

AXXIAL    DiXXER. 

His  Grace  the  Duke  of  Northumberland,  K.G.,  President  of  the 
Institute,  has  consented  to  take  the  chair  at  the  Annual  Dinner  of 
the  Institute,  which  will  be  held  on  Tuesday,  Mav  12th,  at  the  Langham 
Hotel. 

EXAMIXATIONS. 

In  Sanitary  .Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  qualifying  for  membership,  in  Hygiene  in  its  bearing  on  School 
Life  and  for  Inspectors  of  Nuisances. 

Liverpool,  April  24th  and  2.5th. 

Edinburgh,  May  8th  and  9th. 

Leeds,  May  loth  and  IGth. 

London,  ^Iav  22nd  and  23rd. 

Dublin,  June  12th  and  13th. 

Manchester,  .lunc  lUth  and  20th. 

Cardiff,  June  26th  and  27th. 
For  Insj)ectors  of  Meat  and  other  Foods — 

Liver]io()l,  Mav  1st  and  2nd. 

Lon<lon,  May  ■29th  an.I  30th. 

Calendar,  M^vv  anu  Jine,  190b. 

A$  far  a*  at  present  arranged. 


The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

.MAY. 
1     F.    Lecture  — Meat  Insijcctors' Course,  at  .'i.SO  p.m. 

I  F.  Lecture  to  Sanitary  Oflicers  at  7  p.m.  Tlie  Laws,  Hy-laws,  and  Regulations 
affecting  the  inspection  and  side  of  Meat  and  otlicr  iirticlcs  of  Food,  including 
their  preparation  and  aduUeration,  l>y  Yj.  Petronell  .Manby,  B.A.,  M.D.,  li.l'.H., 
Medical  Insiwctor.  L.(t.R. 
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,,     g"  I  Examination  for  Inspectors  of  Meat  and  Other  Foods,  Liverpool. 

2    S.    Demonstration  to  Commissioned  Officers  and  Professional  Men  at  3  p.m. 

4  M.    Lecture  to  Sanitary  Officers  at  7  p.m.         Diseased  Meat,  witli  a  Demonstration 

of  Morbid  Specimens  collected  from  Meat  Markets,  by  James  King,  ii.r  c.v.s. 
.")     T.    Inspection   and   Demonstration   in   Fisli    Inspection  at   Billingsgate  Market   at 
10  a.m.,  conducted  by  J.  Roberts,  Chief  Pisb  Inspector,  Fishmongers'  Company. 

5  T.     Lecture  to  Commissioned  Officers  and  Professional  Men  at  5.30  p.m.  on  Meat 

Inspection,  by  James  King,  M.n.c.v.s. 

G    W.   Inspection  and  Demonstration  at  Harrison  &  Barber's  Knackers'  Yard,  Winthrop 
Street,  Whitechapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  f.u.c.v.s. 

8  F.  Lecture  to  Commissioned  Officers  and  Professional  Men  at  5.30  p.m.  The  Ap- 
pearance and  Charactev  of  Fresh  Meat,  Organs,  Fat,  Blood,  Fish,  Poultry, 
Milk,  Fruit,  Vegetables,  and  other  food,  and  the  conditions  rendering  them,  or 
preparations  of  them,  fit  or  unfit  for  human  consumption.  Preserving  and 
Storing  Meat  and  other  foods,  by  E.  Petronell  Manby,  d.a.  ,  m.d.,  d.p.h. 
Lecture — Meat  Inspectors'  Course,  at  6.30  p.m. 
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S. 

16 

s. 

18 

M. 

Examinations— Edinburgh . 

Demonstration  to  Commissioned  Officers  and  Professional  Men  at  3  p.m. 
Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.,  on  Tinned 

and  Potted  Food,  by  Prof.  H.  R.  Kenwood,  m.b.,  d.p.h. 
Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection  by  James  King,  m.k.c.v.s. 
Annual  Dinner  of  the  Institute,  at  the  Langham  Hotel,  the  President,  His 

Grace  the  Duke  of  Northumberland,  K.G.,  in  the  chair. 
Lecture  to  Commissioned  Officers  and   Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection  by  James  King,  m.r.c.v.s. 
Lecture   to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.,  on  Milk, 

Butter,  Cheese,  etc.,  by  Prof.  H.  R.  Kenwood,  m.b.,  d.p.h. 
Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  on  Meat 

Inspection  by  James  King,  M.n.c.v.s. 

Examinations — Leeds. 

Demonstration — Meat  Inspectors'  Course,  at  2  p.m. 
Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  3  p.m. 
Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Pish,  Eggs, 
Tea,  Coffee,  Cocoa,  Chocolate.  Lime  Juice,  by  Col.  J.  Lane  Notter,  m.-v.,  m.d., 

D.P.H.,  R.A.M.C. 

I'J    T.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Wheat,  Rice, 

Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscuits,  Sugars,  by  Col. 

J.  Lane  Notter,  im.a.,  m.d.,  d.p.h.,  u.a.m.c. 
2J    W.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Succulent 

Vegetaliles  and  Fruits,  Jams;   the  Condiments — Vinegar,  Pepper,  Mustard; 

Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  R.A.M.C. 

21  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Alcoholic 

Beverages— Beer,  Wines,  Whisky,  Brandy,  etc.,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  B.A.M.C. 

22  F.    Demonstration  to  Commissioned  Officers  and  Professional  Men  at  a  Factory  for 

Preparation  of  Concentrated  and  Preserved  Foods. 
F.    Lecture— Meat  Inspectors'  Course,  at  6.30  p.m. 

'  \  Examinations — London. 

23  S.     Sessional  Meeting,  Shrewsbury,  at  11  a.m.    Discussion  on  "  Inspection  of 

Dairies  and  Cowsheds,"  to  be  opened  by  T.  W.  H.  Garstang,  m.a.,  .m.u.c.s., 
D.P.H.,  Medical  Officer  of  Health.  Bucklow  R.D.  Visit  will  be  made  to  the 
Sln-ewsbury  Sewage  Farm,  and  drive  to  ilaughmond  Abbey. 


22  F. 

23  S 
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23    S.     Demonstration  to  Commissioned  OflScers  and  Professional  Men,  at  3  p.m. 

29  F.   I 

30  g       Esaroination  for  Inspectors  of  Meat  and  other  Foods,  London. 


12  P. 

13  S. 
13    S. 


19  P. 

20  S  . 
2)    S. 


26  P. 

27  S. 


JUNE. 

Examinations — Dublin. 

Sessional  Meeting,  I.oxnox,  at  ll  a.m.  Discussion  on  "Pasteurization  of 
Milk,"  to  be  opened  hy  Prof.  R.  H.  Kenwood,  m.b.,  d  p.n..  Medical  Officer  of 
Health,  Stoke  Xewinetdn.  In  the  afternoon  a  visit  will  be  made  to  the 
Sudburv  Park  Dairv  Farm  and  the  Walker  Gordon  Laboratories  by  invitation 
of  Mr.  G.  Titus  Bariiam. 

■  Examinaticms— Manchester. 

Sessional  Meeting,  Covkxtuy,  at  ll  a.m.  Discussion  on  "Some  :Vspects  of 
the  Housing  Problem  and  Town  Planning,"  to  be  opened  by  E.  H.  Snell,  m.i>., 
B  sc,  D.P.H.,  Medical  Officer  of  Health,  and  J.  E.  Swiudlehursl.  m.inst.c.k  , 
City  Engineer.  Visits  will  be  made  to  places  of  interest  in  the  City  and 
Kenilworth  Castle. 

■  Examinations— Cardiff. 


JULY. 
13-22.    Congress  and  Exhibition,  Cardiff. 


LIST   OF   MEMBERS  AND  ASSOCIATES 

Elected  April,   190S. 


MEMBERS. 

•  Marked  thus  have  passed  Ihe  Examination  in  Sanitary  Science  as  applied  to  Buildings 

and  Public  Works. 
;  Marked  thus  have  passed  the  ExaminatioD  of  the  Institute  for  Inspectors  of  Xui*ances. 
f.        Dale  of 
Election. 

1908.  Apr 


D.IMI.C.^MI).. 


AnxoLi).  .Miles  B..  m.d.,  cn.B.M.vxc. 

Piihllc  Health  Office,  lilaclchurn. 
'1908.  Apr.      Atkixsox,  Hon.  John  Mitford,  M.ii.,  d.p.h.iamii., 

Pr'inciiial  Ciril  Medical  Officer,  Homj  Kon;/,  China. 
'  1908.  Apr.    iB.\RR.\LET,  Thomas  C,  Stirvei/oi;   Goihlone   Rural 

District  Council,  Scw  O.vltd,  Surre;/. 
'1908.  Apr.      BoKTiiwicK,  Thom.is,  m.d..  Medical  Offtcer  of  Health, 

Adelaide,  lioxUh  Australia. 
'  1908.  Apr.      Bry(  E.  Peter  Henderson.  M..\.,  m.d.,  l.r.c.p.&s.edix. 

Chief    Medical    Officer,    Department    of   Interior, 

Ottawa,  Canada. 
'1908.  .Vpr.      F.viBLEY,  William,  f.g.s.,  assoc.m.inst.c.e.,  G9,  Vic- 
toria Street,  S.  W. 
'1908.  Apr.    •Hayxes,  Charles  Thoma.«,  Chief  Sanitarif  Ingjiector, 

Auckland,  Xew  Zealand. 
]908.  Apr.      HiOGixBOTiiAM,  Frederick  W.,  m.ixst.c.e.i., 9,f^wer 

Sack-rille  Street,  Dul.lin. 
190S.  A))r.      Jones,  Edward  William  Taylor,  F.i.r.,  l'td,licAnali/i>li 
10.  Victoria  Street,   Wnherhampton. 
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-'"'  1908.  Apr.      McPhail,  James,  m.k.c.v.s.  299,  Anlahj  Road,  Hall. 
-'"  1908.  Apr.      Owens,  Robert  Black,  b.a.,  b.e.,  Provincial  Sanitary 

Knr/ineer,  Edmonton,  Alberta,  Canada. 
-"■1908.  Apr.      Stephens,  Jolin  Kyle,   f.s.i.,  13,  Donecjall  Square 

North,  Belfast. 
■'"1908.  Apr.      Stoddabt,   Frederick  Wallis,   F.i.C,  r.c.s.,   Public 

Analifst,  Western  Counties  Laboratory,  Bristol. 
"'"  1908.  Apr.      Stoavell,  Hugh,  Assoc. m.inst.c.e.,  Mersey  and  Irwell 

■Toint  Committee,  44,  Mosley  Street,  Manchester. 
-"'  1908.  Apr.      Tate,  John,  m.e.c.s.,  l.e.c.p.,  b.p.h.lond.,  26,  Free- 

yrove  Road,  Ilolloivay,  N. 
-""  1908.  Apr.      Thompson,    George    Rudd,    r.i.c,    f.c.s.,    Public 

Analifst,  69,  Dock  Street,  Neivport,  Mon. 

ASSOCIATES. 

t  Marked  thas  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Nuisances. 

if  Mariied  thus  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Meat 

and  Other  Foods. 

S  Marlied  thus  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  its  bearing 

on  School  Life. 

Neg.       Date  of 

Ro.        Election. 

'""  1908.  Apr.       TuRNEE,  Harold  George,  f.i.s.e.,  Assistant  Engineer 

and  Surveyor,  U.D.C.  Offices,  Surhiton,  Surrey. 
'"'  1908.   Apr.     JBevan,  Walter  William,  Mill  House,  Mapledurham, 

Reading. 
'''  1908.  Apr.  */hBeidel,  George  James,  'A2,  Bardolph  Road,  Tufnell 

Park;  A. 
""  1908.  Apr.       Caeey,    Miss   M.,    Westminster    Citi/    Hall,    S.W. 

(Cert.  S.l.E.B.) 
'"'  1908.  Apr.     JClaeke,  Charles,  ii,  Spring  Mill,   Ogden,  Newhey, 

near  Rochdale, 
'-"  1908.  Apr.    JDavies,  Philip  Isaac,  ^2,  High  St*.,  Ebhw  Vale,  Mon. 
"■  1908.  Apr.    JEyans,  Evan  Caron,  J'enddol,  Tregaron,  Cardigan. 
"- 1908.  Apr.    JHawkins,  Edward  T.  H.,  Brocldey,  near  Bristol. 
^"  1908.  Apr.    JHuNT.  Miss  Martha  Alice,  38,  Fitzwarren  Street, 

Pendleton,  Manchester. 
'"  1908.  Apr.    J  Jackson,  Percy,  332,  Maston  Lane,  Maston,  Man- 
chester. 
"1908.  Apr.    +KxE\vsTUBii,  Alfred,  Long  Marton,  Carlisle. 
'"1908.  Apr.    JLyon,  William  'Ernest,  Laurel  Grange,  Earlestown, 

yewton-le-  Wiltou's. 
"■  1908.  Apr.    sNoBEis,  Miss  Daisy  Flora,  Lake  View,  Durircn. 
"'  1908.  Apr.    jNoERis,   William   Astley,   Surveyor  and  Inspector, 

Swafflmm,  Norfolk. 
'"1908.  Apr.     JLee,  George  Alfred,   15,  Symons  Street,  Fountain 

Road,  Hull. 
'■"1908.  Apr.    IRandall,  George  AValker,   27,    I're   Bank,   Ripon 
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*'■'  1008.  Apr.    +BArFOHD,  Miss  Lilian,  Sattoii  Lane  Ends,  Maccles- 

f€hl. 

"-- 1908.  Apr.       Satl,    Joseph   Duncan,    -48,    Ingham   Boad,    Wfft 

Eaiiqjstead,  ^'.W.     (Cert.  S.I.E.B.) 
'"'1908.  Apr.    iSiiAw,  George  Atha,  38,  Park  Gate,  Ba-ry  Brow, 

Hu'ldersfield. 
""'  190S.  Apr.    i:SMiTH.  George,  Fairharen,  James  Street.  Swadlincote, 

near  Burton-un-Trent. 
"•'1908.  Apr.    IToLCHEB,  William  Henry,  Loiver  Pari-  Vieiv,  AaJi- 

burion,  South  Devon. 
*'^'  1908.  Apr.    jWiioEWELL,  .John  George  Bromley,  7,  7>f/u-7i  Street, 

Dover. 
""'1908.  Apr.    +Wii.so>',  Miss  Marion,  C,   London  Place,  Oouroek; 

X.B. 


CONTRIBUTIONS   AND   ADDITIONS  TO   LIBRARY* 

*,*  For  /iithlkatiotis  of  Societies  and  lustitv.tioiis,  etc.,  see  under  '^  Acadtmies." 


ACADEMY  (Americas). 
Washington.     American  fnstitute  of  Architects.     Proceedings  of  the  Forty-first 
Aunu:il  Convention,  1907.     170  pp.,  4to.     Providence,  1907.     The  Institute. 

ACADEMIES  (Bkitish). 
London.     Civil  and  Mechanical  Enr/ineers'  Societii.     Eules  and  List  of  ilembers, 
March,  1908.     12  pp.,  8vo.     London,  1908."  The  Society. 

Association  of  ^Vater  Engineers.     Transactions,  Vol.  XIL,  with  Contents 

and  Subject  Index  of  Vols.  1.— XII.    1907.     434  pp.,  8vo.     London,  1908. 
*  The  Association, 

Garden  City  dissociation.     Report  of  Conference  on  '•  Town  Planning  in 


Theory  and  Practice,"  held  at  the  Guildhall,  London,  on  October  lioth, 
1907,  under  the  presidency  of  the  Lord  Mayor  of  London.  7'2  pp.,  Svo. 
London,  1908.  The  Association. 

Society  of  Engineers.     Hules  and  By-Laws,  List  of  Members,  Keport  of 

Council,  and  Statement  of  Accounts,  1907.     41  pp.,  Svo.     London,  1908. 

The  Society. 

Surveyors'    Institution.       Transactions,  Session    1907-1908,   Vol.    XL., 

Parts  VII.  and  VIII.     91  pp.,  Svo.     London,  1908.  The  Iiwtl'utlon. 


Benians,  E.  A.,  .V.A.,  and  Knight,  T.  H.,  M.A.  Historical  Atlas,  with  Chrono- 
logii-al  Notes.    89  pp.,  4to.    London,  1908.     G.  Gill  .j-  Sons,  Ltd.  (puhlu^hers). 

Berne.  !Mouvement  de  la  Population  di-  la  Suisse  pendant  r.\nni'e  190((.  36  j)|)., 
4to.     Berne,  1908.  Bureau  de  Statislitjue. 

*  Members  or  Associates  wishing  to  flie  or  catalogue  these  Titles  can,  on  application, 
be  supplied  with  excerpt  copies  for  this  purpose. 
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Beveridge,  Major  W.  W.  0.,  D.S.O.,  R.A.M.C.,  and Fawcus,  Capt.  H.  B.,  R.A.M.C. 
Experiments  with  Preserved  ^leat :  Eeport  from  the  Hygiene  Laboratories 
of  the  Royal  Army  Medical  College.  Reprinted  from  the  Journal  of  the 
Royal  Army  Medical  Coi'ps.     15  pp.,  4to.     London,  1908.  The  Author.^. 

Board  of  Agriculture  and  Fisheries.  Agricultural  Statistics,  1907.  Vol.  XLII., 
Part  II. :  Returns  of  Produce  of  Crops  in  Great  Britain,  with  Summaries  for 
the  United  Kingdom.     75  pp.,  Svo.     London,  1908.  The  Board^ 

Bruxelles.  Rapport  Annuel,  4°  Division  Administrative.  118  pp.,  Svo.  Brux- 
elles,  1907.  Le  ColUye  des  Bovrgmestre  et  Echeiins. 

Glasgow.  Report  on  Outbreak  of  Enteric  Fever  in  Glasgow  associated  with 
tlie  recognition  of  a  Carrier  ease.     11  pp.,  fcp.     Glasgow,  1908. 

H.  K.  Chalmers,  M.D. 

Khlopine,  Prof.  G.  Le  controle  sanitaire  des  livres  d'etudes  et  des  manuels  en 
Russia.     3  pp.,  8vo.     Leipzig,  1907. 

Die  Resultate  der  Priifung  von  50  Tierfarbstoffen  durch  Versuclic  an 

Menschen  und  Tieren.     4  pp.,  Svo.     Berlin,  1904. 

Nine  Pamphlets  in  the  Russian  Language.  The  Author. 


Local  Government  Board.  Dr.  W.  W.  E.  Fletchers  Report  upon  the  Sanitary 
Circumstances  of  the  "Winiborne  and  Cranborne  Rural  District,  No.  300. 
9  pp.,  fcp.     London,  1908. 

Dr.  R.  Deane  Sweeting's  Report  on  the  Sanitary  Circumstances  and 

Administration  of  the  Borough  of  Leigh  (Lancashire),  with  special  reference 
to  the  prevalence  of  Enteric  Fever.     No.  301.     17  pp.,  fcp.     London,  1008. 

A.  Sewshohne,  M.D.,  D.F.U. 

London.  Transactions  of  Seventh  Session  of  the  International  Congi-ess  of 
Architects,  held  in  London  16 — 21  July,  1906,  under  the  auspices  of  The 
Royal  Institute  of  British  Architects.     567  pp.,  Svo.     London,  1908. 

The  Institute. 


MEDICAL   OFFICERS   OF   HEALTH   AND   OTHER   SANITARY 
REPORTS. 

Aberdeen,  February,  1908    . .  . .   Matthew  Hay,  M.D. 

Bath  U.D.C.,  1907 W.  II.  Sifmons,  M.D.,  D.P.II 

Bognor  U.D.C.,    and   Report   of  the 

Climatological  Society      . .  . .   J.  U.  Worsall. 

Bridlington,  1907 A.  Forrest,  M.A.,  M.B.,  CM. 

Bromyard,  Dore,  Hereford,  Ledbury, 
Leominster,  Weobley  R.D.C."s, 
and  Bromyard  U.D.C.,  1907       .  .   ITerbert  Jonef,  D.P.IT. 

Bucklow  R.D.C.  and  Kimtsford,  Mid- 
wich,  Winsford,  and  Biddulph 
U.D.C.s T.   W.  11.  Garstawj,  M.A.,  D.P.U. 

Carnarvonshire,  1907  . .  . .  P.  Eraser,  M.D.,  BJSc. 

Dm-ham  C.C,  lOuG T.  Eustace  HIU,  M.B.,  B.Sc,  F.I.C. 
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Eastbourne,  1907 W.  G.  WUhuyhby,  M.D. 

Harrogate.     Meteorological    Eeport, 

UMi:  ..  F.  J.  DLvon,  A.M.LuH.C.E.,  F.R.Met.Hoc. 

HaiTow-on-the-Hill  U.D.C.,  1907    . .  ./.  FUtcher  Link,  M.B.,  M.E.C.P. 

Glossop-Dale    H.D.C.,     1907.     and 

Special  Erport  on  Death-rate,  1906  D.  J.  Mackenzie,  M.D. 

Glossop  U.D.C.,  1907  . .  ..D.J.  Machenzie,  M.D. 

Johannesburg,  Town  Engineer's  Re- 
port tor  Tear  ending  :J0th  June, 
li)i)7  G.  S.  Burt  Andreivf,M.rnst.C.E. 

London,    tour    weeks     ending    1-lth 

31:irch,  10U>  ir.  C'olKngridi/e,  M.D.,  D.l'.U. 

Longton,  1907  J.   W.  Dawes,  M.B.,  CM. 

Middlesborough,  19ii7  . .    G.  Anderson,  A.B.San.I. 

Paignton  TJ.D.C,  1907  ..   J.CratJiorn,A.B.San.I.,SanUari/In.^pecior. 

Queensland,  1907 B.  Bw-nett  Ham,  M.D.,  D.P.H. 

Kichmond,  1907        f.  H.  Crocker,  M.D.,  D.F.H. 

EothwellU.D.C,  1907         ..  . .   K  Slertnson,  L.B.C.P.,  L.B.CS. 

Tyne  Port,  1907        11'.  E.  Harler,  M.D.,  D.Hif. 

Waterloo-with-SeaforthU.D.C,  1907   W.  S.  TJrnriel;  L.R.C.I'.,  Lli.CS. 

Wednesbury,    Ibr   Year  ended   Dec. 

;i  1st,  1907  W.  C  Carman,  M.D. 

West  Bromwich,  1907  ..   H.  Manley,  M.A..  M.D.,  D.P.H. 

Woking,  8an.  Inspector's  Kept.,  1907  J.  H.  AhleU,  M.R.Han.I. 

Yeovil,  1907 H.  Page,  M.D.,  D.l'.ll. 


New  York.     Twenty-seventh  Annual  Keport  of  the  State  Department  of  Health, 

for  the  Year  end'ing  Dec.  IJLst,  1906.     944  pp.,  Svo.     Albany,  1907. 
Extract  I'l-otn  the  Twentv-eighth  Annual  Report  of  the  State  Department 

of  Health,  1907.     .-)4  pp.,  Svo.     Albany,  190S. 

E.  H.  Porter,  Comntmioner  of  Health. 
Sow,  li.,  M.I).,  D.lSc,  from  Petit,  /•'.  D.,  Laioralon/,  Bomhaij.     Some  Properties 

of  Plague  To.\in,  with  special  reference  to  the  characters  of  a  "  Salted  Plague 

\'accine."     Paper  read  before  the   Bombay   Medical   ami   Physical   Society, 

April,  1907.      I")  pp.,  Svo.     Homhay,  1907. 
Bow,   li.,  M.I).,  D.Sc,  and  Tmkliad,  D.  A.,  M.D.,  CM.     Effects  of  "Salted" 

I'lague  To.xin  as  a  Curativi:  Vaccine  in  Man.     14  pp.,  Svo.     Bombay,  1907. 

D.  A.  Tarkhml,  M.D.,  CM. 
Tliresh,  .1.  C,  M.D.,  D.Sc.,  D.l'.ll.     .\  Simple  Method  of  Water  Analysis.    Si.xfli 

Edition.     61  pp.,  16mo.     London,  1908.  J.  4- A.  Cliurchill  (pnliHshers). 
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CABDIFF. 

7'Ae  place  of  meeting  for  the  Congress  and  Exhibition  of  the  Institute,  1908. 


To  its  geographical  position  Cardiff  owes  no  small  proportion  of  its 
prosperity.  Behind  it  is  the  great  Sonth  Wales  coalfield,  which,  in  spite 
of  the  tremendous  vigovn-  with  which  it  is  worked,  must  continue  for  ages  to 
come  to  supply  Britain  and  the  world  with  no  small  proportion  of  their  fuel. 

Cardiff  lies  at  the  mouths  of  three  rivers — the  Rumney,  Taff,  and  Ely; 
and  from  its  natural  position  and  other  advantages  has  secured  a  coal  export 
trade  unequalled  by  any  other  port  in  the  world.  The  town  in  general  is 
built  on  low-lying  land  which  stretches  eastwards  with  little  to  break  the 
monotony  along  the  course  of  the  Severn  as  far  as  Chepstow.  Westward, 
however,  the  flat  is  bounded  by  a  ridge  which  terminates  in  the  bold  prom- 
ontory of  Penarth  Head.  The  Vale  of  Glamorgan  lies  further  west,  and 
is,  for  the  most  part,  a  gently  undulating  plain  from  the  sea  to  the  margin 
of  the  coal  basin. 

It  is  a  Parliamentary,  municipal,  and  county  borough,  the  capital  of 
Glamorgan ;  it  is  in  the  hundred  of  Kibbor,  in  the  petty  and  quarter 
sessional  divisions  of  Cardiff,  the  union  and  county  court  district  of  the 
same,  and  the  diocese  and  archdeaconry  of  Llandaff.  The  advance  made 
by  the  town  and  port  during  the  past  century  is  little  short  of  marvellous. 
At  the  commencement  of  that  period  the  population  was  only  a  thousand 
or  thereabouts,  but  it  is  now  close  upon  200,000.  Nor  has  Cardiff 
grown  at  the  expense  of  either  health  or  beauty.  Thanks  to  the  en- 
lightened policy  of  its  citizens,  Cardiff  is  one  of  the  healthiest  of  the 
commercial  centres  of  the  kingdom.  Visitors  admire  the  docks  and 
shipping ;  but,  as  they  mostly  entertain  odd  misconceptions  of  the  town, 
they  are  agreeably  surprised  and  delighted  at  its  broad,  busy  streets,  its 
fine  buildings,  its  noble  castle,  its  pleasant  parks  and  public  gardens,  its 
glorious  sweep  of  river,  and  the  general  air  of  rus  in  urhc  tliat  pervades 
this  most  cosmopolitan  of  towns. 

Cardiff  is  in  the  very  centre,  not  only  of  the  most  populous  part  of 
Wales,  but  also  of  the  part  which  sliows  the  most  rapid  increase  in  its 
population.  From  the  census  returns  it  is  apparent  that  within  a  radius  of 
40  miles  of  Cardiff  is  collected  more  than  half  the  population  of  the  entire 
Principality. 

Although  it  is  generally  called  a  modern  town,  its  origin  dates  back  to 
the  time  of  the  Roman  invasion,  and  it  is  believed  by  some  that  in  the 
Welsh  name  Caer  Dydd  (the  camp  of  Didius)  we  have  a  trace  of  Aulus 
Didius,  who,  in  the  first  century,  planted  the  standard  nf  Rome  at  the 
mouth  of  the  Taff. 
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On  the  withdrawal  of  the  Roman  Legions,  Cardifif  reverted  to  the  rule 
of  the  native  chieftains,  and  became  part  of  the  great  kingdom  of  Mor- 
ganwg ;  and  for  600  years  (from  the  end  of  the  fifth  to  the  end  of  the 
eleventh  century)  the  place  remained  beneath  the  sway  of  a  succession  of 
Welsh  princes,  fiercely  contesting  the  incursions  of  the  Saxons  and  Danes, 
as  their  fathers  had  resisted  the  invasions  of  the  Romans. 

The  commercial  importance  of  Cardiff  is  due  so  much  to  its  docks  tliat 
a  brief  mention  should  be  made  of  the  most  important  features. 

About  seventy  years  ago  Lord  Bute  enlarged  the  docks  considerabl}'  as 
a  private  venture. 

The  actual  cost  of  the  work  was  £350,000 :  £220,000  in  hard  cash  and 
the  remainder  in  limestone  and  timber  obtained  from  Lord  Bute's  estate. 

In  ( )ctober,  1839,  the  new  dock  was  opened,  and  within  twelve  years 
of  the  opening  the  trade  had  increased  so  considerably  that  it  was  decided 
to  enlarge  the  docks  still  further,  and  the  present  Bute  east  dock  was 
constructed. 

The  Roath  Dock,  opened  in  August,  1887,  has  a  water  area  of  about 
33  acres,  and  is  upwards  of  2,400  feet  long  and  GOO  feet  wide.  The 
bottom  of  the  dock  is  43  ft.  t>  in.  below  the  level  of  the  coping,  and  the 
depth  of  water  ranges  from  36  ft.  to  iOt  ft.,  according  to  the  tide. 

Cardiff  is  in  respect  of  foreign  clearances  the  first  port  in  the  world, 
not  excepting  even  New  York,  London,  and  Liverpool,  as  is  showii  by  the 
following  official  statistics  for  1903  : — 

Tons  Jter/ister. 

Cardiff  ...     ^190,249 

London         ...     8,104,890 
Liverpool      ...     6,682,568 

Cardiff  Castle  occupies  the  site  of  the  ancient  British  fortifications, 
and  the  place  was  the  first  "iter"  from  the  great  station  at  Caerleon  on 
the  Via  .Julia  Maritima. 

The  late  Marquess  devoted  great  thought  and  large  sums  of  money  to 
the  restoration  of  the  castle,  and  its  present  appearance  from,  the  town  is 
largely  due  to  the  restorations  carried  out  for  the  Manjucss  by  Mr. 
Burgess,  R.A. 

Among  the  public  Buildings  may  be  mentioned  the  old  Town  Hall  in 
St.  Mary's  Street,  and  the  new  Municipal  Buildings  and  the  T^aw  Courts 
ill  Cathays  Park,  where  the  meetings  of  the  Congress  are  to  be  held. 

Places  interesting  U>  visit  in  the  neighbourhood :  Barry  Docks,  Caer- 
liliilly  and  its  Castle,  Neath  and  its  Abbey,  Coity  Castle,  and  Tinteru 
Abbey. 

A  fuller  account  of  Cardiff  will  be  published  in  the  Guide  Book  wliicli 
is  being  prepared  by  the  Local  Committee  in  connection  with  the 
Congress. 
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Fruni  "Guide  to  CariVjf."— "Western  Mail,  Ltd." 

CARDIFF    CASTLE. 


Fruiii  ■' Guide  iu  Ctirdili.' -■■  Western  Mail,  Lid.  ' 
OLD    TOWN     HALL. 
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SANITABY    PHOGRESS    IN     CARDIFF. 
By  E.  WALFORD,  M.D.,  D.P.H.,  Medical  Officer  of  Health,  Cardiff. 


THE  Corporation  of  the  City  of  Cardiff  is  responsible  for  the  sanitary 
administration  of  the  town  and  port.  Nominally  there  are  two 
separate  bodies,  the  Urban  Sanitary  Authority  having  jurisdiction  over  the 
whole  of  the  city,  and  the  Port  Sanitary  Authority  over  a  part  of  the 
customs  port  of  Cardiff,  extending  from  the  mouth  of  the  River  Rumney 
to  the  common  boundary-  of  the  parishes  of  Sully  and  Lavernock ;  the 
district  extending  thi'ee  miles  seaward  from  low-water  mark,  and  including 
all  docks,  rivers,  canals,  etc.,  within  that  limit. 

In  both  cases,  however,  the  City  Council  acts  as  the  Sanitary  Authority, 
and  delegates  most  of  its  executive  power  to  the  Health  and  Port  Sanitary 
Committee.  The  sanitary  departments  of  both  authorities  are  under  the 
direction  of  the  medical  officer  of  health,  who  has  well-arranged  offices 
belonging  to  the  Urban  Authority  in  the  new  City  Hall,  and  In  Bute 
Street,  near  the  docks,  in  connection  with  the  Port  Sanitary  Authority. 
Both  departments  have  now  an  efficient  and  well-qualified  staff  of  inspectors; 
those  belonging  to  the  Urban  District  holding  the  certificate  of  The  Royal 
Sanitary  Institute,  or  some  similar  qualifications,  whilst  those  of  the  Poi't 
District  hold  in  addition  certificates  showing  experience  of  shipping  matters. 

The  staff  of  inspectors  acting  for  the  town  comprises  an  inspector  of 
nuisances,  who  is  chief  inspector,  five  assistant  district  Inspectors,  six 
special  inspectors  in  connection  with  infectious  diseases,  the  inspection  of 
lodging  houses,  factories  and  workshops,  and  meat  and  other  foods,  three 
dlsinfectors,  three  clerks,  and  two  women  inspectors.  The  staff  in  the 
port  district  comprises  a  chief  inspector,  five  assistant  inspectors,  and  one 
clerk. 

The  sanitary  supervision  of  schools  under  the  control  of  the  Cardiff 
Education  Authority,  and  the  medical  inspection  of  school  children  in  the 
elementary  schools,  are  under  the  direction  of  the  medical  officer  of  health, 
who  has  two  medical  assistants,  one  male  and  one  female,  in  connection 
with  this  work  which  is  co-ordinated  with  the  general  public  health  work  in 
the  department. 

A  very  complete  isolation  hospital  has  been  established  by  the  sanitary 
authority  in  the  western  district  of  the  town,  capable  of  containing  about 
116  patients  suffering  from  the  ordinary  infectious  diseases.  In  addition 
to  this  there  is  a  separate  small-pox  hospital  with  50  beds. 

The  Port  Sanitary  Authority  also  possesses  a  special  hospital  on  the 
Flat  Holme  Island  for  tlie  reception  of  cases  of  cholera  or  plague.  On 
this  island  is  also  situated  a  small  crematorium  for  the  destruction  of  the 
bodies  of  persons  dying  from  these  diseases. 

A  disinfecting  station  has  now  been  estabhshed  upon  land  belonging  to 
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the  corporation  in  Sloper  Road,  to  wliich  infected  articles  are  removed  and 
submitted  to  disinfection  in  a  Washinffton  Lyon's  Steam  Disinfecting 
Apparatus.  This  work  is  carried  out  free  of  charge  in  all  cases,  where  a 
notification  of  infectious  diseases  has  been  received  by  the  metlical  officer 
of  health. 

A  very  complete  system  of  food  inspection  has  been  adopted,  a  work 
which  is  greatly  facilitated  by  the  absence  of  private  slaughter-houses  in 
the  city,  all  cattle  and  animals  being  slaughtered  in  the  public  slaughter- 
houses belonging  to  the  Corporation.  A  qualified  veterinary  surgeon  acts 
as  chief  meat  inspector,  with  six  inspectors  under  him.  The  vigilance 
exercised  in  this  direction  may  be  judged  to  some  extent  by  the  quantity 
of  meat  condemned,  which  amounts  on  the  average  to  about  50,000  lbs.  in 
weight  annually.  A  great  deal  of  this  is  surrendered  voluntarily  by  the 
owner,  not  having  been  exposed  for  sale. 

Inspection  of  the  houses  in  the  district  is  carried  out  systematically  by 
the  district  inspectors,  under  the  direction  of  the  chief  inspector  and 
medical  officer  of  health.  There  is  in  Cardiff  comparatively  little  insani- 
tary property,  and  no  large  insanitary  areas  have  been  condemned  under 
the  Housing  of  the  Working  Classes  Act.  In  the  centre  of  the  town, 
however,  several  small  courts  have  been  dealt  with  under  this  Act,  the 
houses  in  which  have  been  closed  and  demolished,  being  unfit  for  habita- 
tion. 

A  well-equipped  public  health  laboratory  has  been  established  in 
connection  with  the  medical  officer  of  health's  department,  in  which 
bacteriological  and  chemical  work  connected  with  public  health  adminis- 
tration is  carried  out.  This  laboratory  belongs  jointly  to  the  Cardiff 
Corporation  and  to  the  Glamorgan  County  Council,  and  the  medical 
officers  of  health  act  as  directors  on  behalf  of  their  respective  authorities. 
The  staff  consists  of  Mr.  II.  A.  Scholberg,  M.H.,  D.IMI.,  Bacteriologist, 
and  ill'.  J.  H.  Sugden,  M.Sc,  F.I.C.,  Chemist,  with  laboratory  assistants. 
The  work  carried  out  in  this  laboratory  has  been  of  the  utmost  value, 
especially  in  the  examination  of  food,  water,  sewage  effluents,  air,  and 
pathological  specimens.  It  is  utilised  also  for  teaching  purposes,  and 
forms  an  important  part  of  the  equijiment  of  the  public  health  depart- 
ment of  the  medical  faculty  of  the  University  College  of  South  Wales 
and  Monmouthshire,  in  connection  with  which  there  is  a  post-graduate 
course  for  medical  men  jireparing  for  the  examinations  for  the  several 
diplomas  in  |)ublic  health. 

R5  The  ra|)id  growth  of  the  town  is  shown  in  the  following  figures  taken 
from  the  decennial  census  returns  of  the  Kecistrar-General . — 


Year. 

Pupulation. 

Year. 

ropuliitioii. 

1801 

1,870 

18(51 

32,054 

1811 

2,.-)  7  7 

1871 

3'.t,536 

1821 

3,.52l 

1881 

8.%37l 

1831 

r),l.S7 

1891 

..       128,915 

]«41 

10,077 

1901 

164,333 

18J1 

18,351 
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The   estimated  population   in  each  year   since   the  last  census  is  as 

follows  : — 

Estimated  Estimated 

Year.                       Population.  Year.                       Population. 


1!)02 

1(38,909 

1905 

..       180,054 

1903 

172,598 

1906 

..       183,823 

1904 

..       176,313 

1907 

..       187,620 

Some  idea  of  the  improvement  which  has  taken  place  in  recent  years 
in  the  public  health  may  be  obtained  by  a  glance  at  the  vital  statistics  of 
former  periods  as  compared  with  those  of  recent  date.  The  earliest 
period  for  which  statistics  are  available  is  the  year  1847.  The  returns  for 
the  years  1847,  1848,  and  1849  show  that  in  each  of  these  years  the  deaths 
exceeded  the  births. 

A  death-rate  of  about  48  and  a  birth-rate  of  25  per  1,000  of  the 
population  seems  to  have  awakened  the  sanitary  conscience  of  those  in 
authority,  as  shortly  after  this  period  attempts  at  reform  commenced. 
The  reduction  in  the  general  death-rate  since  the  year  1852  is  shewn  in 
the  following  figures  : — 

Death-rate  per  1,000. 
Decennial  Periods.  All  Causes.  Zymotic  Diseases. 

1852-61  29-2         8-5 

1862-71  24-2         4-6 

1872-81  20-0         3-2 

18.S2-91  21-6         3-3 

1892-1901       18-0         2-3 

The  above  figures  indicate  a  reduction  in  the  death-rate  of  38  per 
rent.,  as  comjjared  with  a  reduction  of  23  per  cent,  in  the  whole  of 
England  and  Wales  during  the  same  period. 

The  following  table  shows  the  death-rate  in  Cardiff  from  all  causes 
and  from  several  diseases  during  the  decennial  periods  1881-90,  as 
compared  with  that  of  1896-1905  :— 

Annual  Death-rates  per  1,000. 

All  causes 

Smallpox 

Measles  ... 

Scarlet  fever 

Diphtheria 

Enteric  fever     ... 

Diarrhoea 

Deaths  under  1  year  per  1,000  births... 

Since  the  vear  1905  the  death-rate  has  been  still  further  reduced 
as  follows :— 1906,  14-2 ;    and  1907,  15-0  per  1,000. 


881-90. 

1896-1905. 

20-70 

...         16-20 

0-03 

0-01 

0-66 

0-42 

0-41 

0-12 

0-20 

0-43 

0-33 

0-09 

0-93 

0-67 

165 

148 
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The  construction  and  recent  extensions  of  a  very  complete  system  of 
sewerafje  carried  out  by  the  Corporation,  under  the  able  direction  of 
Mr.  W.  Harpur,  M.I.C.E.,  the  City  Engineer,  the  regular  cleansing  and 
scavenging  of  the  streets,  and  tlie  frequent  removal  of  house  refuse,  have 
all  contributed  towards  the  improvement  in  the  public  health.  But 
perhaps  the  most  important  factor  in  this  direction  has  been  the  develop- 
ments which  have  taken  place  in  the  undertakings  for  the  supply  of  a 
pure  soft  water  to  the  district.  The  far-sighted  policy  of  the  Corpora- 
tion in  obtaining  Parliamentary  powers,  and  in  carrying  out  extensive 
works  under  these  powers,  and  under  the  direction  of  the  distinguished 
engineers,  Messrs.  J.  H.  B.  Williams,  M.I.C.E.,  and  C.  H.  Priestley, 
M.I.C-E.,  has  been  amply  rewarded  by  the  improvement  in  the  health  of 
the  population.  Asiatic  cholera  no  longer  figures  at  all  in  the  mortality 
returns,  and  enteric  fever,  formerly  so  prevalent,  has  been  reduced  in 
amount  to  such  an  extent  that  the  rate  of  mortality  is  now  one  of  the  lowest 
amongst  the  towns  of  England  and  Wales.  Both  these  diseases  are 
usually  associated  with  the  consumption  of  impure  water. 

Steps  are  being  taken  with  a  view  of  reducing  the  mortality  from 
pulmonary  consumption.  It  is  now  universally  acknowletlged  that  this 
disease  is  due  to  specific  infection,  and  that  conditions  of  overcrowding  and 
l)ad  ventilation  are  largely  responsible  for  its  spread  amongst  tiie  commu- 
nitv.  The  preventive  measures  consist,  therefore,  in  ameliorating  these 
conditions  as  far  as  possible,  and  in  educating  the  public  in  the  best  methods 
of  preventing  the  development  and  the  spread  of  the  disease.  In  this  con- 
nection the  assistance  of  the  lady  Iiealth  visitors  attached  to  the  staff 
of  the  medical  officer  of  health  is  of  great  value.  The  services  of  these 
ladies  are  also  utilised  in  giving  instruction  to  mothers  in  feeding  and 
rearing  of  infants,  and  in  promoting  domestic  and  school  hygiene. 

The  close  association  between  the  health  of  a  community  and  the 
prevalent  climatic  and  meteorological  conditions  to  wliich  such  community 
are  subject  is  sufficiently  obvious.  A  new  departure  has  therefore  been 
possible,  with  the  help  of  the  Water-works  Department  of  the  Corpora- 
tion, who  have  permitted  the  use  of  a  suitable  site  for  the  installation  of 
a  very  complete  Meteorological  Station  near  the  Water  Keservoir  at 
Penylan.  The  instruments  now  in  use  consist  of  a  maxinuun  thermometer, 
a  minimum  thermometer,  and  wet  and  dry  bulb  tlierniometers  (hygrometer), 
in  a  Stevenson  screen,  a  grass  minimum  thermometer,  a  solar  radiation 
thermometer,  earth  tiiermometers  (I  ft.  and  4  ft.),  a  rain  gauge,  a  sunshine 
recorder,  a  Kew  barometer,  and  a  wind  vane.  This  station  is  placed 
under  the  supervision  of  the  medical  officer  of  liealth.  The  readings  are 
taken  at  9  a.m.  and  9  p.m.  daily,  copies  of  wliich  are  forwarded  to  the 
local  newspapers,  and  to  the  Meteorological  Office,  London. 
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REVIEWS    OF    BOOKS. 

The    Value   of  Pure  Water.* 

This  little  book  is  a  revised  reprint  of  a  paper  originally  published  among 
the  Biological  Studies  of  the  pupils  of  William  Thompson  Sedgwick,  the  author 
being  one  of  the  most  distinguished  of  the  modern  American  workers  in  the 
application  of  microscopy  and  biology  to  the  subject  of  water  purification.  It  is 
now  nearly  ten  years  ago  since  the  author,  in  his  standard  text-book  on  the 
microscopy  of  drinking-water,  showed  how  important  a  careful  microscopic 
examination  of  water  supplies  was,  and  that  it  afforded  a  means  of  diagnosis  in 
questions  of  lead  poisoning,  iron  rusting,  unpleasant  odours,  and  incrustations  in 
water  pipes ;  and  also  dealt  w-ith  the  purification  effected  by  storage,  as  uell  as 
many  other  problems  of  a  practical  character  upon  which  the  water  expert  is 
expected  to  report  and  advise.  As  biologist  at  the  Boston  Waterworks,  and 
later  as  Director  of  the  ^Nlount  Prospect  Water  Laboratory  at  Brooklyn,  the 
author  had  had  exceptional  opportunities  of  studying  the  subject  in  a  practical 
way,  and  has  attempted  in  the  present  volume  to  express  arithmetically  the  value 
of  the  sanitary  qualities,  the  attractiveness,  the  hardness  and  temperature  of  a 
water  supply  to  the  community.  Thus,  for  example,  he  contends  and  demon- 
strates that  the  purification  of  a  polluted  water  is  a  sort  of  life  insurance 
for  the  people,  the  value  of  which  is  ten  cents  per  capita  for  each  unit 
decrease  in  the  typhoid  fever  death-rate  per  100,000.  The  book  must  be  read, 
however,  to  follow  the  arguments  of  the  author,  when  the  reader  will  not 
fail  to  appreciate  the  valuable  suggestions  made.  All  those  who  are  anxious  to 
bring  about  an  improvement  in  the  purity  of  a  water  supply  will  find  examples 
of  the  w^ay  in  which  a  given  change  towards  purity  can  be  estimated  in  dollars 
or  pounds,  shillings  and  pence,  which  after  all  must  be  the  final  basis  of  all 
practical  sanitation.  How  often  the  advice  of  the  expert  is  not  followed  because 
he  is  unable  to  make  the  sanitary  committee  appreciate  the  commercial  value  of 
the  improvement  to  the  community  it  is  impossible  to  gauge,  but  we  feel  sure 
that  in  a  great  number  of  cases  the  laxity  on  the  part  of  authorities  entrusted 
with  spending  the  ratepayers"  money  in  improvements  in  water  sanitation  is  due 
just  to  this  want  of  knowledge,  which  Mr.  Whipple  in  his  book  supplies.  Not 
only  in  sanitation,  where  the  insurance  based  on  the  mortahty-rate  can  be 
expressed  in  monetar}'  value,  but  in  industrial  v\ork  equally  satisfactory  figures 
can  be  put  forward.  Thus,  for  example,  the  financial  loss  from  the  use  of  hard 
boiler-waters  in  the  case  of  the  Chicago  and  Xorth-Western  Kailway  is  expressed 
in  regard  to  waste  of  coal  as  1'2  pounds  per  100  "  ton-miles,"  which  at  §3  per 
ton  for  3,000  million  ton-miles  equals  SyO,000  per  annum,  so  that  there  is  a 
possible  saving  in  assignment  of  engines  equal  to  $5,000  in  the  same  period, 
which,  together  with  cost  of  labour  and  incident  materials,  makes  a  total  saving 
to  the  road  from  all  causes  of  $75,000,  attainable  by  using  a  better  water. 

The  statistical  or  monetary  method,  however,  does  not  complete  the  advan- 

*  The  Value  of  Pure  Water,  by  Q.  C.  Whipple.     Wiley  &  Sone,  New  York  ;  Chapman  & 
Hall,  London.    1907.    Price  48. 
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tages,  as  even  in  the  question  of  water  softening  for  engine  work,  the  American 
Committee  on  Water  Service  show  that  besides  the  economic  benefit,  tliere 
arises  a  "better  feeling  among  the  men.  due  to  fewer  failures  and  shorter  time 
on  the  road,"  which  cannot  be  expressed  in  terms  of  the  almighty  dollar,  until  an 
American  Karl  Pr-arsou  arises  with  a  calculus  cjipable  of  integrating  tlie  mental 
and  psychological  attitude  of  engine  drivers,  and  of  equating  their  feelings  in 
monetary  terms.  S.  R. 

ARTICLES   RELATING   TO    PUBLIC    HEALTH,* 
Appearing  m  the  chief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  folloioing  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

Tfu   articles  referred  to  ??i  this  list  are  as   far  as  jwssible  collected  and  filed  in 
the  Library  of  the  Institute  for  the  use  of  the  Alemhers  and  Associates. 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 
•'ExGiNKKKiXG  Kicci ) i!i)."    Tile  ^auitarv  Campaign  in  California.     11th 

April,  1908,  p.  4yit. 

The  transmission  of  bubonic  plague  by  rats  having  been  determined,  the 
efiforts  to  destroy  them  by  poisoning  are  described. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

BlMiTox,  William.     Tlie   lly<;iene  of  the  Pottery  Trade.     Jounuil  of 

Society  of  Arts,  Vol.  LVI.,*No.  2,888,  lltO-S,  pp.  iOA-.'iOi). 

Chief  danger,  dust — (1)  mixed  mineral  dust:  (2)  dust  of  glazes  containing 
lead.  Of  7^5,000  persons  employed,  only  2(3,000  exposeri  to  dust  danger — 19,0(i0 
to  (1),  and  less  than  7,000  to  (2).  Works  are  of  very  difFerent  kinds,  and  rules  for 
some  would  not  do  for  others.  Describes  methods  of  dealing  with  mixed  mineral 
■dust  in  various  processes.  Deals  with  ventilation.  In  regard  to  Plumbism,  in 
the  years  1896-1906,  the  number  of  workers  exposed  to  risk  has  somewhat  in- 
creiised,  but  the  number  of  cases  has  decreased  very  greatly.  Lead  enters  the 
body  by  nose  or  mouth,  not  by  skin.  In  the  years  mentioned  the  attack-rate  in 
all  the  various  cla-sses  of  workers  has  decreased  greatly  (tables  given),  owing  to 
greater  care  and  cleanliness  and  Ui  monthly  medical  examination.  Believes  that 
by  continued  care  the  use  of  lead  may  be  safely  continueil. 

BiMTisii  Ass(»ciATiON.    Report  of  Committee  on  the  Conditions  of  Health 
Essential  to  the  earrvinp  on  of  the  Work  of  Instruction  in  Schools. 
Rept.  for  1907.     1  !t08,  pp.  421-2. 
Children's  playtime  and  leisure ;  advocates  more  play.     Ventilation  of  school 

buildings. 

*  Membern  or  Aseociates  wishing  to  file  or  catalogue  these  Titles  can,  on  application, 
be  guppliu<l  with  excerpt  copies  for  this  purpose. 
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Building-  Materials,  Construction  and  Machinery. 
Neppe,  B.     The  Cause  of  l-'oisoiiing  bv  Arsenical  Wall  Papers.     Scienza 

Practica,  L,  p.  82. 

Cases  of  poisoning  are  not  dae,  as  is  usually  thought,  to  the  dry  dust  given 
off  by  the  paper,  but  to  a  volatile  organic  arsenic  compound  produced  in  the 
presence  of  moisture  bv  the  action  of  certain  moulds  on  the  paper  and  the  paste 
by  which  it  is  attached  to  the  wall. 

Water  Supply,  Seweragre,  and  Refuse  Disposal. 
Fowler,  G.  J.,  Evax^,   S.,  and  Oddfe,  A.  C.     Some  Applications  of 

the  "Clarification  Test"  to  Sewage  and  Effluents.     Jour.  Soc.  Chein. 

InduHtrii,  16th  March,  1908,  p.  205. 

Description  of  a  new  test  for  colloids  and  crystalloids  for  use  in  routine 
sewage  analysis.  Studies  of  the  course  of  anaerobic  and  aerobic  decomposition 
of  sewage. 

H-VTTON,  T.  C.     A  Sewage  Disposal  Plant  for  a  large  Hotel  at  Bedford, 

Pa.      Engineering  Record,  2Sth  March,  1908,  p.  376. 

Description  of  screen  chamber,  contact  beds,  sludge  bed,  etc.,  of  sewage 
works  for  400  guests  and  100  employees. 

JoHXSTox,  J.  H.     The  Role  of  Colloids  in  the  Purification  of  Sewage. 

Zeitsclirift  fur  Chemie  und  Industrie  der  KoUoide,  Marcii,  1908. 

An  explanation  of  the  part  played  by  culloids  in  the  purification  of  sewage  by 
natural  and  artificial  processes. 

Mapletox,   H.    B.       Annual   Report,    1907,  of    the   Medical   Officer  of 

Health  for  Newton  Abbot. 

Includes  a  consideration  of  the  question  of  the  interceptor  trap,  and  expresses 
the  opinion  that  in  compact  towns  where  ventilation  of  sewers  is  in  vogue  the 
trap  is  of  little  value,  but  in  districts  where  there  is  much  space  between  dwelling 
and  sewer  the  trap  is  desirable. 

MEETINGS    HELD. 

Institute  Dixner. 
The  Institute  Dinner  was  held  at  the  Langham  Hotel,  on  Tuesdav, 
May  12th,  1908,  His  Grace  the  Duke  of  Northumberland,  K.G.,  Presi- 
dent, in  the  Chair.  Eightv-four  membei's  and  truests  were  present,  anions 
whom  were :— The  Right'  Hon.  Earl  of  Plymouth,  P.C,  C.B. ;  Lord 
Robert  Cecil,  K.C.,  MiP. ;  Sir  R.  Douglas  Powell,  K.C.V.O.,  President, 
Royal  College  of  Physicians ;  Sir  Francis  Sharp  Powell,  Bart.,  M.P., 
Vice-President ;  Sir  Mark  Mc  J.  Stewart,  Bart. :  The  Right  Hon.  the 
Lord  Mayor  of  Cardiff ;  Sir  Alexander  Biunie,  Vice-President ;  Sir 
William  Emerson,  Vice-President ;  Sir  Shirley  F.  Murphv,  Vice-Presi- 
dent; Sir  Henry  Tanner,  I.S.O. ;  Surg.-Gen!  A.  M.  Branfoot,  CLE., 
President,  Medical  Board,  India  Office;  The  Hon.  Mr.  Justice  Grantham: 
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Colonel  G.  O.  Welch,  Assistant  Director  of  Transport,  Headquarters 
Staff;  Colonel  G.  K.  Scott-Moncrieff,  C.I.E.;  Chairman,  Cattle  \Iarkets 
Committee,  City  of  London  (R.  Dyas);  Cliairman,  Sanitary  Committee, 
Wimbledon  (Dr.  Ford) ;  President,  Association  of  Municipal  and  Countv 
Enaineers  (J.  A.  Brodie) ;  A.  Newsholme,  M.D.,  F.R.C.P.,  Chief  Medical 
Officer,  Local  Government  Board  ;  G.  W.  Wilcocks,  Chief  Engineering 
Inspector,  Local  Government  Board ;  Chairman,  Sanitary  Inspectors 
Association  (G.  H.  Anderson) ;  H.  D.  Searles  Wood,  F.R.I. B.  A.,  Chair- 
man; Colonel  J.  Lane  Xotter,  R.A.M.C.,  Deputy  Chairman;  A.  Wvnter 
Blyth,  M.R.C.S.,  Registrar  and  Vice-President ;  t.  \V.  Cutler,  F.R.LB.A., 
Treasurer;  Henry  Adams,  M.Inst. C.E.,  Chairman,  Board  of  Examiners; 
Louis  C.Parkes,  M.D.,  D.P.H.,  Chairman,  Museum  Committee;  and  the 
Council  of  the  Institute. 

The  Pkesidkxt  proposed  the  toast  of  "The  King,  and  that  of  Queen 
Alexandra,  the  Prince  and  Princess  of  Wales,  and  other  members  of 
the  Royal  Family." 

The  Eaiu-  of  Plymouth,  P.C,  C.B.,  President  of  the  Institute's 
Congress  at  Cardiff,  1908,  in  proposing  the  toast  of  "The  Army,  Navy, 
and  Territorial  Forces,"  said :  I  do  not  think  there  can  be  any  one  in  this 
room  who  if  he  had  his  desire  would  not  wisii  to  see  tlie  two  Services  of 
the  State,  the  Army  and  the  Navy,  entirely  separated  from  party  politics, 
and  those  ])olitical  controvei-sies  whicli  rage  round  the  yearly  Budget- 
making.  The  expenditure  on  the  Navy  and  Army  ouglit  to  be  considered 
a  national  insurance  sucii  as  enables  us  to  administer  a  vast  Empire  and 
fulfil  our  obligations — obligations  which  are  incidental  to  a  groat  governing 
power  in  freedom  and  security.  Gentlemen,  the  unfortunate  disasters 
which  Iiave  lately  happened  to  more  tlian  one  of  His  Majesty's  Ships  ar'- 
almost  inseparable  from  the  nature  of  the  Service,  and  from  the  fact  that 
the  Navy  in  this  country  is  always  ready  to  undertake  the  discharge  of  all 
those  duties  which  would  have  to  be  undertaken  in  time  of  war.  Those 
who  have  unfortunately  suffered  in  tliose  disasters  ami  catastrophes  must 
be  considei'ed  as  much  heroes  as  if  they  fell  in  actual  warfare.  But, 
gentlemen,  apart  from  the  actual  condition  of  the  Navy  and  the  Army, 
apart  from  whether  tliey  be  large  or  small  in  numbers,  a  most  essential 
i:ondition  of  their  efficiency  in  time  of  war  is  that  they  should  have  a 
jjroper  medical  service,  and  that  they  should  be  in  touch  with  all  those 
who  are  interested  in  sanitary  questions  in  this  country.  Nothing  indeed 
can  be  more  important  to  the  Army  than  a  medical  service,  trained  and 
fully  equii)pcd,  so  that  those  ravages  from  disease  which  are  worse  than 
the  danger  from  an  enemy's  bullets  should  be  met  at  the  outset,  and  that 
so  an  enormous  number  of  lives  that  belong  to  the  country  shouhl  be 
saved  for  the  service  of  the  country.  In  so  far  as  those  duties  particularly 
affect  us  this  evening,  it  is  gratifying  to  think  that  prominent  members  of 
those  Medical  Services  connected  with  the  two  great  Services  of  the  State, 
which  are  the  subjects  of  this  toast,  have  also  Ijeen  prominent  members  of 
The  Royal  Sanitary  Institute.  I  have  the  ])leasure  and  the  honour  of 
coupling  with  this  toast  the  name  of  Surgeon-General  Branfoot,  C.I.E., 
who  is  rrcsident  of  the  Medical   Board  of  the  Imlia  Office,  and  he  is  one 
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among  many  distinguished  persons  connected  with  the  Xavy  and  Army 
who  have  been  connected  with  this  Institution.- 

The  toast  was  responded  to  by  Surgeox-Gtexeral  Braxfoot,  CLE. 

The  Hox.  Mr.  .Tusttce  Gisaxtiiam  proposed  the  toast  of  "The 
Houses  of  Parliament,"  which  was  responded  to  bv  Lord  Robert  Cecil, 
K.C.,  M.P. 

The  Presidexi,  in  proposing  the  toast  of  the  evening,  "The  Royal 
Sanitary  Institute,"  said  that  the  object  of  The  Royal  Sanitary  Institute 
is  tlie  dissemination  of  sanitary  knowledge. 

The  Institute  numbers  over  3,700  members  and  Associates.  The 
income  last  year  (1907)  was  £7,8.")7  3s.  8d.,  and  its  capital  is  about 
£17,000.  The  meetings  at  or  connected  with  the  Institute  during  last 
year,  numbered  .")79,  and  were  attended  by  about  22,000  people. 

Recently  the  Council  had  established  a  new  examination  for  Women 
Health  Visitors  and  School  Nurses,  whose  duties  differed  rather  from 
those  of  the  Sanitary  Insjiector,  and  the  examination  includes  subjects 
relating  to  the  care  of  cliildren  and  personal  hygiene,  as  well  as  matters 
relating  to  the  sanitation  and  healthiness  of  the  dwelling.  The  extension 
of  the  work  of  the  Institute  in  the  Colonies  was  just  now  attracting 
special  attention.  In  Hung  Kong  the  Governor  and  Lady  Lugard  dis- 
tributed the  certificates  granted  by  the  Institute,  and  made  very  compli- 
mentary reference  to  its  work  ;  and  the  Indian  G(A-ernment  had  suggested 
that  courses  of  training  for  sanitary  inspectors  should  be  established  there, 
based  on  the  syllabus  of  The  Royal  Sanitary  Institute.  If  they  could 
spread  sanitary  knowledge  amongst  the  natives  of  that  country,  they 
might  perhaps  hope  to  do  something  also  to  withstand  those  hideous 
epidemics  which  swept  through  the  country  from  time  to  time. 

Xeic  Premisex. 
There  was  good  reason  to  hope  that  the  efforts  that  the  Council  had 
been  making  to  secure  new  premises,  were  coming  to  a  successful  conclusion. 
Subject  to  the  necessary  settlement  of  legal  questions  involved,  the 
Council  had  come  to  an  arrangement  to  secure  very  suitable  premises 
close  to  Victoria  Station,  which  would  give  more  than  double  the  accommo- 
dation of  the  present  premises,  besides  being  more  conveniently  arranged. 
This  would,  it  was  hoped,  give  a  valuable  stimulus  to  the  work  which  the 
Institute  was  carrying  on,  and  although  a  good  deal  of  the  money  required 
had  already  been  accumulated,  the  e.Npenses  of  adaptation  and  equipment 
would  be  necessarily  heavy,  and  a  special  effort  would  be  requisite  on  the 
part  of  the  members  to  meet  this.  He  was  pleased  to  be  able  to  announce 
that  Lady  Douglas  Galton,  whose  name  they  all  know,  and  wdio  had  shown 
the  keenest  interest  in  the  welfare  of  the  Institute,  had  spontaneously  made 
the  suggestion  that  a  fund  for  this  purpose  should  be  started  at  the  dinner 
that  evening,  and  had  jiromised  to  make  a  donation  of  £100  as  the  first  con- 
tribution, but  had  also  kindly  said  that  if  anyone  would  make  a  larger  con- 
tribution to  head  the  list  she  would  be  quite  willing  that  her  name  should 
follow.  This  offer  was  particularly  acceptable  in  memory  of  the  immense 
amount  of  influence  and  energy  which  Sir  Douglas  Galton  devoted  to  the 
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Parkes  Museum  and  the  Sanitary  Institute,  work  that  was  ever  in  their  recol- 
lection, and  the  Council  on  his  death,  nine  years  ago,  decided  to  name  a 
section  of  the  Museum  the  Douglas  Galton  Gallery,  in  memory  of  him.  He 
might  say  that  Lady  Galton  had  been  made  a  Fellow  of  the  Institute, 
and  she  was  certainly  entitled  to  that  honour  from  every  point  of  \'iew. 

He  congi'atulatcd  them  upon  the  progress  of  the  Institute,  and  he 
thought  it  might  be  said  that  they  were  in  a  most  flourishing  condition. 
There  was  good  reason  to  believe  that  the  Cardiff  Congress  would  be  a 
great  success  under  the  presidency  of  Lord  Plymouth. 

As  to  sanitary  legislation,  it  seemed  to  him  that  there  was,  to  a 
certain  extent,  a  change  going  on  in  the  methods  by  which  our  sanitary 
progress  was  to  be  secured  in  the  future.  Not  many  years  ago  the 
great  idea  was  that  local  administration  would  be  best  secured  by  de- 
centralisation, and  rural  councils,  urban  councils,  county  councils, 
and  finally  parish  councils  were  all  inaugurated  with  the  object 
of  gi-\-ing  more  local  self-government  to  the  people  :  but  it  apjieared 
to  him  th.it  there  was  now  rather  a  contrars'  tide  setting  in.  We  were 
finding  that  some  of  these  local  bodies  had  not  entirely  satisfied  the 
demands  made  upon  them.  ()f  course  they  protested  very  vigorously 
that  they  had,  but  he  was  afraid  that  much  remained  to  be  done  before 
local  bodies  fully  acted  up  to  their  responsibilities,  and  he  believed  it  was 
not  so  much  fresh  legislation  that  was  retjuired  as  the  knowledge  and  the 
will  on  the  part  of  the  local  bodies  themselves  to  put  all  their  powers  in  force, 
and  he  thought  that  the  proposal  to  give  increased  powers  to  the  larger 
bodies  like  county  councils  was  a  move  in  the  right  direction.  His  experi- 
ence of  a  county  council  in  the  north  (an  excellent  body,  over  whicii  he 
presided)  was  to  the  effect  that  the  council  were  most  eager  for  sanitary 
improvement,  but  he  had  observed  one  curious  thing.  County  Councillor 
A.,  for  instance,  was  most  anxious  that  all  rivers  in  the  county  should  be 
kept  absolutely  pure,  with  one  exception,  i.e.,  the  river,  or  that  part  of 
the  river,  whicli  ran  through  the  district  whicii  he  represented.  The 
smaller  the  body  the  more  that  sort  of  thing  existed,  and  he  believed  it 
was  inseparable  from  human  nature,  and  he  thought  the  remedy  was 
to  give  ]X)wer  to  large  bodies  rather  than  to  smaller  ones.  liut  there  was 
one  proviso.  He  had  no  objection  to  giving  the  central  authority  power 
to  compel  local  bodies  U>  do  their  duty,  but  lie  thought  that  we  ought  to 
look  very  jealously  at  a  disposition  whicii  had  been  shown  from  time  to 
time  lately  to  enable  the  central  authority  not  only  to  comjjcl  the  local 
authorities  to  do  more  and  more  themselves,  but  to  force  them  to  pay  for 
it.  He  could  not  believe  that  it  was  a  right  princij)le  that  the  central 
government  should  practically  impose  a  local  rate.  He  regarded  that  as 
contrary  to  the  first  principles  of  local  government. 

Mr.  H.  D.  Seaklks  Wciod,  F.K.I. H. A.,  the  Cliairnian  of  the  Coun- 
cil, acknowledged  the  toast. 

Sir  Sjiiri-EV  F.  MiRrnv  proposed  the  toast  of  "The  Visitors," 
which  was  rcsj)onded  to  by  SiR  DoiGi.As  Powkll,  Bart.,  K.C.V.O. 
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Session  A  i>  Meeting. 
Shrewsbury,  May  23rd.  The  meeting  was  held  in  the  Music  Hall, 
■when  a  discussion  on  "  The  Inspection  of  Dairies  and  Cowsheds "  was 
opened  by  T.  W.  H.  Garstang,  M.A.,  M.R.C.S.,  D.P.H.,  Medical  Officer 
of  Health,  Bucklow  K.D.  The  chair  was  taken  by  Col.  J.  Lane  Notter, 
M.A.,  M.D.,  E.A.M.C,  Deputy-Chairman  of  the  Council  of  the  Institute. 
A  visit  was  made  to  the  Shrewsbury  Sewage  Farm,  and  a  Drive  to 
Haughmond  Abbey,  wliere  the  Members  were  entertained  at  Tea  by  Dr. 
J.  Wheatley. 

Examinations. 
The  following  Examinations  have  been  held  : — 

Sanitary  Science  as  applied  to  Buildings  and  Public  H  orks. 
Edinburgh,  May  8th  and  ilth....   4  candidates;     2,  certificates  granted. 

Leeds,  May  ISth  and  IGth 7  candidates;     3  certificates  granted. 

io?i(?OH,  May  22nd  and  23rd  ...32  candidates;  11  certificates  grantecL 

Qualifying  for  Membership. 
London,  May  22nd  and  23rd.     1  candidate  ;       1  certificate  granted. 

Women  Health   Visitors  and  School  Nurses. 
London,  May  22nd  and  23rd.     5  candidates ;  2  certificates  granted. 

Inspectors  of  Nuisances. 
Edinburgh,  May  8th  and  9th.     22  candidates ;    8  certificates  granted. 
Tweeds,  May  15th  and  Kitli.         •'>S  candidates;  12  certificates  granted. 
London,  May  22nd  and  2ord.      1)3  candidates;  3(5  certificates  granted. 

Hygiene  in  its  bearing  on  School  Life. 
Edinburgh,  May  8th  and  9th.         7  candidates;    7  certificates  granted. 
Leeds,  May  15th  and  Ititli.  23  candidates;  10  certificates  granted. 

London,  May  22nd  and  23rd.         7  canchdates ;    3  certificates  granted. 

Lispectors  of  Meat  and  other  Foods. 
iireyyoo/,  May  1st  and  2nd.       17  candidates;     7  certificates  granted. 

Candidates  who  have  received  Certificates. 

Sanitary  Science  as  ap2>lied  to  BwUditigs  ami  Public    Worlcs. 
Bennett,  Malcolm  Beresfoed.         1       Khosla,  Batan  Chand. 

BEOWN,    EoiiEKT.  j  KlNCH,    MaUKICE    AVlllXLEY. 

Beown,   William  Alfeed.  j  Nuxn,  Lewis  Kugae. 

Dow,  Thomas  Ceamp.  i  Qi'iglev,  .John,  .Junr. 

Faheee,  Feedeeick  Eobeet.  I  Hogees.WilliamJenkins  Claxton. 

Haeeingtox,  Wilfeid   Willi.\ms.  Self,  Aethfe  Sydney. 

HooPEU,  Harold  Thomas.  |  Shaep,  Haeold  Gibbon. 

Jones,  John  Griffith.  |  Wood,  James  William. 

Inspectors  of  Nuisances. 
Alldeitt,  Frances  Emily.  I      Bagot,  Heebbet  Robeei's. 

Aemitage,  Feaxk.  Baeratt,  Sar.mi  Geace. 

Avis,  Robert  Thomas.  |       Bland,  Samuel  Patrick. 

Arnold,  Feasces.  |       Borgahs,  William  Hexry. 


SUPPLEMENT. 


104 


Bbition  Charles  Fhajtk. 
BRo^rN',  Kathleen-. 
Beocklebask,  Olive. 
Chubb,  Frederick  Ersest. 
Clapsox,  Herbert  William. 
Daties,  Mariax  Gwtneth. 
Dent.  Ethel  Augusta. 
Drake,  William  Eamsdes. 
Drew,  Johx  Henry. 
Drieselman,  Muriel  Dorothy. 
GoL-xiiRY,  Walter  Edwin. 
Gray,  John  William. 
Haysey,  William  Lewis. 

HOBAN,    ElCHAED. 

Hosken,  Wilfrid. 
Hudson,  Arthue. 
Jackson,  John  William. 
Johnson.  Percy  Alfred. 
Jones,  Margveetta  Lloyd. 
Jordan-,  Percy  Albert. 
EJENXEDY,  James. 
King,  Aethue  James. 
Kirk,  Elizabeth. 
Knowelden,  Charles  Albert. 
Lee,  Alfred. 


Luck,  Geoege  Eenest. 

Marsh,  Charlotte  Augusta  Lf.o- 

POLDISE. 

McIntyre,  Hugh. 
McKeneie,  George. 
Mexon,  Chittayil  Pamameswaea. 
Mitchell,  Geoege  Edwix. 
iliTCHELL,  George  AVilliam. 
Newcomen.  Thomas  Guy. 
Pagdin,  William  Wylie. 
Pateeson,  George. 
Pike,  John  Percy. 
Price,  John  Kowland. 
EoBERTSON,  Kathleen,  McLean. 
Seymour,  Gurth  Haco. 
Smith,  Albert  Edward. 
Thomas,  .Joshua. 
Thomson,  Aj-ex.  Leslie. 
TowLE,  Thomas  Eobert  Burton. 
Warrington,  Tom. 
West,  Arthur  Smith. 
Whipp,  Alfred  Herbert. 
Woodhall,  Percy  C. 
Yeats,  Geoege. 


Inspectors  of  Meat  and  other  Foods. 
Belfoed,  James.  I       Mason,  Geoege  William. 

Clarkson,  Ernest  William.  |       Wuaeam,  Samuel. 

Ellison,  Arthur.  Yorke,  John. 

Laws,  Geoege.  I 


Hytjiene  in  its 

Blackburn,  Joe. 

Bretton,  Alice. 

Bruhl,  Alice. 

Charlton,  Constance  Marion. 

DiNSDALE,  Annie. 

Gough,  Isabel. 

Haeling,  Thomas. 

Hood,  Ida  Shepherd. 

Horsfall,  Edith  Alice. 

Houston,  Effie  Scoit. 


Be.iring  on  iScliool  Life. 

I       Inqlis,  William  Dickson. 
Logan,  Mary  Agnes. 

'  LOVEGROVE,    EosE. 

I       Macdonald,  Isabella. 
Maynard,  Edith  Louisa. 
Ehodes,  Eleanor. 
Eobbrts,  Mary  J. 
Wait,  Helen  Meikle. 
Wood,  Saiiah    .\nx. 
Y'ouNG,  Agnes  Siddons. 


Qualifyitig  for  Memhership. 
Marshall,  William  Gray. 


Women  I/enWt    J'isltorg  and  /School  Nurtee. 
Letters,  Fanny  Biokdan.  |       Siiaup,  Amy  Louisa. 
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FORTHCOMING    MEETINGS. 


London,  June  13th,  11  a.m.  Discussion  on  "Pasteurization  of  Milk," 
to  be  opened  by  Prof.  Henry  li.  Kenwood,  M.B.,  D.P.H.,  Medical  Officer 
of  Health,  Stoke  Newington.  In  the  afternoon  a  visit  will  be  made  to 
Sudbuiy  Park  Dairy  Farm  and  the  Walker  Gordon  Laboratories,  by 
invitation  of  Mr.  and  Mrs.  G.  Titus  Barham,  who  are  entertaining  the 
Members  at  a  Garden  Party. 

Coventry,  June  20th.  Discussion  on  "Some  Aspects  of  the  Housing 
Problem  and  Town  Planning,"  to  be  opened  by  E.  H.  Snell,  M.D.,  B.Sc, 
D.P.H.,  Medical  Officer  of  Health,  and  J.  E.'Swindlehurst,  M.Inst.C.E.. 
City  Engineer.  In  the  afternoon  visits  will  be  made  to  places  of  interest 
in  the  City  and  to  Kenilworth  Castle. 

Examinations. 
In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  qualifying  for  membership,  in  Hygiene  in  its  bearing  on  School 
Life  and  for  Inspectors  of  Nuisances. 

Dublin,  June  12th  and  13th. 
Manchester,  June  ll)th  and  20th. 
Cardiff,  June  26th  and  27th. 
Birmingham,  July  3rd  and  4th. 
For  Inspectors  of  Meat  and  other  Foods — 
London,  May  29th  and  30th. 
Leeds,  July  24th  and  2.')th. 

Calendar,  Jlne  and  July,  1908. 

As  far  as  at  present  arranged. 

The  Parkes  Museum  is  open  free,  on  Mondays  9.30  a.m.  to  8  p.m.,  other  days 
9.30  a.m.  to  5.30  p.m.  The  Library  and  Office  are  closed  at  1  p.m.  on 
Saturdays. 

.lUNE. 

12    F. ' 


13 


Examinations— Dublin. 


13  S.  Sessional  Meeting,  London,  at  11  a.m.  Discussion  on  "Pasteurization  of 
Milk,"  to  be  opened  by  Prof.  R.  H.  Kenwood,  M.B.,  D  p.ii..  Medical  Officer  of 
Health,  Stoke  Newington.  In  the  afternoon  rx  visit  will  be  made  to  the 
Sudbury  Park  Dairy  Farm  and  the  Walker  Gordon  Laboratories  by  invitation 
of  Mr.  G.  Titus  Barham. 

H)    F.  1 

20     s  J  Examinations — Manchester. 

20  S.  Sessional  Meeting,  Covkntry.  at  11  a.m.  Discussion  on  "Some  Aspects  of 
the  Housing  Problem  and  Town  Planning,"  to  be  opened  by  E.  H.  Snell,  M.D., 
7i  sc,  D.P.H.,  Medical  Officer  of  Health,  and  .1.  E.  Swiudlehurst,  m.inst.c.k  , 
City  Engineer.  In  the  afternoon  visits  will  be  made  to  places  of  interest  in  the 
City  and  to  Kenilworth  Castle. 

^    a"  i  Examinations— Cai'ditf. 

.lULY. 
"2     a   \  Examinations — Birmingham. 
13-22.     Congress  and  Exhibition,  Cardiff. 
"5     a  \  Examination  for  Inspectors  of  Meat  and  Other  Foods,  Leeds. 
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LIST    OF    FELLOWS,    MEMBERS   AND 
ASSOCIATES   ELECTED, 


^Iay,   190S. 


FELLOWS. 


'"'1908.  May.      Bouuke,  Surgeon-General  G.  Deane,  c.i).,  r.-V.m.c, 

L.R.C.P.I.,  L.M.,  L.K. C.S.I. ,  I'rincijiat  Medical  Officer, 

Irish  Conimand.  Duhlin  Castlf. 
**  1908.  May.      Bkodie,  .John  Shank.s,  m.inst.c.e., /io;o«;//t  Knffineer, 

Town  J/all,  Blackpool. 
'"1908.  May.     Ei.kington,  J.  S.  C,  m.d.,  d.p.h.,  .i.r.,  Chief  Health 

Officer,  IJohart,  Tasmania. 
"'  1908.  May.     rnEiiANTLE,  Francis  G-.,  m.a.,  m.b.,  m.Ch.,  m.b.c.p.,' 

D.p.H.,  F.n.c.s.,  30.  Chester  Street,  Belgrave  Scjuare, 

S.  W. 
*' 1908.  May.      G.vltos,    Lady,  Uimbletou    Manor,    Droitwich   (12, 

Chester  Street,  S.  \V.). 
•'1908.  May.      Pai>mee,    Philip    Henry,    m.inst.c.e.,    Town    Hall, 

Hastintjs. 
""1908.  May.     Eobertson,   Jolin,    m.d.,   ii.se.,   (M.O.Jf.),  Council 

House,  Birniinr/haM. 
"1908.  May.    *Smith,  Frederick  .John  Osborne,  a.k.i.ii.a..,  7,  Old 

Queen  iStrect,   Westminster,  S.  W. 
""1908.  May.      Watson,  John  Duncan,  m.ixst.c.e.,  h'.mjineer  to  the 

Birmini/hani     Tame    and    Rea    District    Drainaije 

Board,   Ti/biirn,   near  Birmingham. 


xMEMBEKS. 

*  Harked  thuH  have  passed  the  Kxanilnatton  of  the  InHtltuto  in  iSanitary  Science  i 
to  Butldiugs  and  Public  Works. 
t  Harked  IhuH  have  puflRpil  the  Examination  for  laspeetorH  of  Nu 
VLeg.        Date  of 
No.        Election. 

""'1908.  May. 
"""1908.  May. 
'""1908.  May. 

""1908.  May. 
""'  1908.  May. 


i  applied 


ATTUiiKii;,  llehry  L.,  f.i.s.e.,  k.r.met.soc,  Beecroft, 

Oldjietil  lioud,  Sea  Point,  Cape  Town,  S.A. 
CaI'ox,    E(lv\aril    Robert,     Hnijineer    and    Snrrei/or 

Kpsoiii  U. ]).('.,  iVaipiJIi'te,  'Jt>,  Station  lioad,  Epsom. 
Clements,  Major  R.  W.,  m.h.,  ti.cii.(u.u.i).,  d.p.ii. 

camh.,     d.t.m.,    n.A.M.c,    Sanitary    Officer,     fXth 

Division,  India,   Wellington,  India, 
CooKSON,  Thomas,  assou.m.inst.c.e.,  Borough  Ktuji- 

neer  and  Surveyor,  Town  Hall,  t'reston. 
Edwahus,  William   Lloyd,   L.n.r.r.,  M.it.c.S.,  d.p.ii. 

l.OND.,  Gwi/nfryn,   Harry,  (Ham. 


2458 


107  SUPPLEMENT. 

""'  190S.  May.  *J James,  Charles  Thomas,  4, 1'axton  Terrace,  Barrow- 

i7i-Fttrness. 
■*"' 1908.  May.      McDonald,   James   Eatcliff,  p.a.s.i.,    11,    ffrocers' 

Hall  Court,  Poultr;/,  E.C. 
^"  1908.  May.      Mason,    J.    Wright,    m.b.,    cm.,    m.e.c.s.,    d.p.h., 

{M.O.H.),  Town  Hall.  Null. 
"°'1908.  May.      Eobinsox,    Alfred,    m.d.,    (M.O.H.j,    Town    Hall, 

Rotherham. 
**'■  1908.  May.     Koctn-Joxes,  David,  m.b.,  c.m.edin.,  d.p.h.o.xon., 

(M.O.H.J,     County     Medical    Officer,     Abertillery, 

Monmoutli. 
■«56  i9Q8_  ;May.      Sims,    Sydney    Bennett,    Borough    Engineer    and 

Surveyor,  Hamilton,    Wailcato,  New  Zealand. 
""  1908.  May.      Steachax,  The  Hon.  W.  Henry  W.,  c.m.g.,  l.e.c.p. 

M.Ji.C.s.,  56,  Wiclham  Road,  Brockley,  S.E. 
'^^  1908.  May.  *tScMNEH,  Evan,  Saniiari/  Office,  Town  Hall,  Bolton. 
1908.  May.      SwixDLEurKSX,  .Joseph  Eaves,  m.isst.c.e..  City  and 

Water  Engineer,  St.  Mary's  Hall,  Coventry. 

ASSOCIATES. 

J  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Ntiisances. 

5  Marked  thus  have  passed  the  Examination  in  Practical  Hygiene  for  School  Teachers 

*g.        Date  of 
lo.        Election. 

'"■'1908.  May.    JBeook,    Sergt.-Major  Benjamin  George,   b.a.m.c, 

Eden  Villa,  Derby  Road,  Ipswich. 
'^'  1908.  May.    JDolpuin,    George,    Forgate  Street,  Astwood  Bank, 

Redditch. 
'"  1908.  May.    JDueeast,  Walter  Edmund,   74,  Xorthgate  Street, 

Great  Yarmouth. 
"■■'  1908.  May.    JGueney,  Malcolm  Grace,  8,  Heath  Road,  Leighton 

Buzzard,  Beds. 
""  1908.  May.    jHrnsT,   WiUiam    Henry   James,   36,  High   Street, 

Soutliumpton. 
"'  1908.  May.    JMillee,    Miss   Jane   Harriet,    42,    Trinity   Street, 

Hull. 
'"  1908.  May.   tPehney,  Joseph,  107,  Mersey  Road,  Widnes. 
''"'1908.  May.    +Eidiso,    Harry,   Albert  Crescent,    Southport  Road, 

OrmskirJc,  Lanes. 
""  1908.  May.   +Smith,  Frederick,  21,  Uj^per  Brooh  Street,  Ipswich. 
"■  1908.  May.    JStatiiam,  Arthur  Percy,  Borough  Engineer's  Ojffice, 

Town  Hall,  Salford. 
"'  1908.  May.    sUmfeeville,    Miss   Dorothy    Joan,   South    Grove, 

Horsham,  Sussex. 
'"1908.  May.    JWaebex,  Arthur  Samuel,   14,  Clarerton  Buildings, 

Bath. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY.* 

*^*  For  Publieations  of  Societies  and  Tnstiiulions,  etc.,  see  undei-  "  Academus." 

ACADEMY   (American). 
Philadelphia.      American  CHinatoJoijical  Association.     Transactions  of  the  Ameri- 
can Climatological  Association,  Vol.  23,  1907.     330  pp.,  8vo.     Philadelphia, 
1907.  The  Association. 

ACADEMIES   (British). 
London.     British   A.':sociation   for  the  Advancement  of  Science.     Report  of  the 
Seventy-seventh  Meeting  of  the  British  Association  for  the  Advancement  of 
Science,  Leicester.     983  pp.,  Svo.     London,  1908.  The  Association. 

Incorporated  Societi/  of  Medical  Officers  of  Health.     Index  to  "  Public 

Health,"  Vol.  XIX.,  Oct.,  1906,  to  Sept.,  1907',  and  Vol.  XX.,  Oct.  1907,  to 
Feb.,  190S.     70  pp.,  Svo.     London,  1908.  The  Society. 

Abercromby,  Hon.  li.  "Weather :  a  Popular  Exposition  of  the  nature  of  Weather 
Changes  from  day  to  day.     Third  Edition.     491  pp.,  Svo.     London,  1892. 

ir.   Whitak-er,  B.A.,  F.li.S. 
Bannister,  K.  0.,  and  Turner,  G.    Hastings  Souvenir,  Conference  of  the  National 
Union  of  Teachers,  1908.     250  pp.,  Svo.     London  and  Oxford,  1908. 

Robert  C.  Evam  ij-  Co. 
Berne.     Annuaire  Statistique  de  la  Suisse.    Seizieme  Annee,  1907.   392  pp.,  Svo. 
Berne,  1908. 

Les  Asiles  contonaux  d'alie'nos  de  la  Suisse.     43  pp.,  4to.     Berne,  1908. 

The  liurcau  de  Statistique. 

Caton,  IL,  M.D.,  F.B.C.P..  J.P.  How  to  Live:  a  Short  account,  in  simple 
words,  of  the  Laws  of  Health,  with  brief  reference  to  Habits  and  Conduct. 
Written  for  the  Inmates  of  the  Corporation  Dwellings,  Liverpool.  35  pp., 
Svo.     Liverpool,  1906.  IV^.  Whitaka;  B.A.,  F.K.S. 

Factories  and  Workshops.  Supplement  to  the  Annual  Report  of  the  Chief 
lns])ect()r  for  the  Year  1906.  1. :  Keturns  of  Persons  Employed  in  1904  in 
Xon-Te.Ttile  Factories  ;  11. :  Summary  of  Annual  Reports  of  Medical  Oflicers 
of  Ht-alth  for  1906.     19  pp.,  fcp.     London,  1908.  The  Chief  Inspector. 

HoflF,  Dr.  E.  M.  Sterbliciikeitsverhiiltnisse  von  Kijbenharn,  mit  5  Statistischen 
TalM-Ueii.     S  pp.,  4to.     Leipzig,  190S.  The  Author. 

London  County  Council.  Nuisance  from  Flies :  Report  by  the  Jfedical  Officer 
presenting  a  Report  by  Dr.  Hamer,  jNledical  Officer  (General  Purposes),  on 
the  Extent  to  which  Fly  Nuisance  is  produced  in  London  by  the  accumulations 
of  offimsive  matter.     10  pp.,  fcp.     London,  1908.  Sir  Shirleij  Murphy, 

Local  Government  Board.  Dr.  F.  St.  George  Mivart's  Report  on  the  General 
Sanitary  Circumstances  and  -Administration  of  tlie  Bednlc  Kural  District, 
and  on  a  Prevalence  of  Diphtheria  in  the  Township  of  Hediiie.  No.  302. 
1')  i.p.,  fcp.     London,  1908.  A.  Xeivsholme,  M.D.,  F.B.C.P.,  D.P.H. 

London.  J'ullic  Health  Dejiartment.  Contaminated  Milk.  Iteports  of  the 
Medical  Officer  of  Health,  1908.     10  pp.,  fcp.     London,  190fs. 

ir.  Collin;,ri,l;/e.  M.A.,  M.D.,  D.P.H. 

Perth.  Education  Department.  The  Curriculum  of  the  Primary  Schools,  1908. 
'is  pp.,  Svo.     PiTtii,  1908.  The  Education  Department. 

Western  Australia.  Education  Department.  Lessons  on  the  Laws  of  Health. 
l'>2  J)]).,  Svo.     Pertli,  1908.  The  Education  Department. 

Venable,  William  Maijo,  M.S.  Methods  and  Devices  for  Bacterial  Treatment  of 
Sewage.     236  pp.,  Svo.     London  and  New  York,  190.S. 

Chapman  ^-  Hall,  Ltd.  {Puhlishers). 
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THE 

TWENTY-FOURTH    CONGRESS, 

1908, 

WILL    BE    HELD   AT 

From  JULY  13th  to  18th. 


GENERAL    ARRANGEMENTS. 

ADDRESSES  AND  LECTURES. 

President's  Inaugural  Address. 

Lecture  to  the  Congress. 

Popular  Lecture. 

SECTIONS. 

A. — Section    1.      Sanitary    Science   and    Preventive 
Medicine. 

B. — Section  II.     Engineering  and  Architecture. 

CONFERENCES. 

C. — Of  Municipal  Representatives. 

D. — Of  Port  Sanitary  Authorities. 

E.— Of  Medical  Officers  of  Health. 

F. — Of   Engineers    and    Surveyors    to    County    and 
Sanitary  Authorities. 

G. — Of  Veterinary  Inspectors. 

H. — Of  Sanitary  Inspectors. 

J. — Of  Women  on  Hygiene. 

K.— On  the  Hygiene  of  School  Life. 

EXHIBITION. 

An  Exhibition  of  Apparatus  and  Appliances  relating 
to  Healtli  and  of  Domestic  use  will  be  held  in 
connection  with  the  Congress. 
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PAPERS    AND    DISCUSSIONS. 

The  Council  invite  Papers  on  subjects  relating  to  Health  and 
Sanitary  Science.  Papers  are  limited  to  about  3.000  words.  Accepted 
papers  are,  as  far  as  possible,  printed  and  distributed  in  the  Eecep- 
tion  Eoom  before  they  are  discussed,  and  at  the  fleeting  they  are 
taken  as  read.  Authors  are  allowed  five  minutes  to  introduce  the 
main  arguments  of  the  paper  before  the  discussion  begins.  A  short 
abstract  must  accompany  every  Paper,  both  for  the  convenience  of 
the  Press  at  the  Congress  and  for  insertion,  subject  to  the  approval 
of  the  Council,  in  the  Journal  of  the  Institute,  should  it  not  be 
deemed  desirable  to  publish  the  paper  in  e.rtinso.  Xo  previously 
published  Paper  can  be  accepted.  The  acceptance  of  Papers,  and 
the  days  on  which  they  are  to  be  discussed,  are  determined  by  the 
Council  before  the  beginning  of  the  Meeting,  and  published  in  the 
Daily  Programmes,  obtainable  in  the  Eeception  Room.  The  Council 
reserve  the  right  of  refusing  any  Papers  sent  in  ;  and  in  the  case 
of  those  accepted,  the  discussion  of  them  must  depend  on  the  time 
at  the  disposal  of  the  Meeting.  Papers  accepted  for  the  Congress 
cannot  be  published  by  the  Authors,  except  by  permission  of  the 
CouncU.  The  Council  reserve  to  themselves  the  privilege  of  printing 
any  Paper,  either  wholly  or  in  part,  or  of  refraining  from  the  pub- 
lication thereof,  if  they  see  fit. 

Authors  should  forward  their  manuscript  by  post  as  early  as 
possible,  and  in  any  case  not  later  iJian  June  1-ith.  addressed  to  the 
Secretary,  Royal  Sanitary  Institute.  Margaret  Street,  London,  W. 

RESOLUTIONS. 

Resolutions  put  from  the  Chair  at  the  Meetings  must  only  be  in 
the  form  of  recommendations  to  the  Council  of  the  Institute,  by 
whom  all  such  recommendations  will  be  carefully  considered.  Tiie 
number  of  persons  present,  and  the  proportions  voting,  must  be 
recorded  by  the  Chairman  for  the  information  of  the  Council. 

No  Resolution  can  be  proposed  at  any  of  the  Sections  or  Con- 
ferences, unless  sent  to  the  Secretary  of  tJie  Section  or  Conference  in 
timf- for  approval  and  insertion  in  Hie  Proi/ramme  for  the  day  on  which 
it  is  to  be  proposed. 

So  Resolutions  can  be  put  to  a  Meeting  unless,  in  the  opinion  of 
the  President  (or  Chairman  for  the  time  being),  the  Section  i.s 
adec|uat('ly  represented. 

RECEPTION  ROOM  AND  PLACES  OF 
MEETING. 
A  Reception  Room  will  be  opened  at  Tiir,  Law  Courts,  on 
Monday,  July  13tu,  at  Noon,  and  on  the  following  days  at  9  a.m. 
till  4  P.M.,  for  the  issue  of  all  Tickets  in  connection  with  the  Con- 
gress. The  Reception  R<i()m  will  be  available  for  Reading,  Writing, 
and  Conrersation. 


Ill  SUPPLEMENT. 


The  Inaugural  Address  of  the  President,  the  Lecture  to  the  Con- 
gress, and  the  Popular  Lecture  will  be  given  in  The  Crrr  Hall. 

The  Sectional  Meetings,  General  Meetings,  and  Conferences  will 
be  held  in  Tm;  City  Hall,  Law  Courts,  and  The  Engineers' 
Institute. 

The  Exhibition  will  be  held  in  The  Exhiuition  Pavilion, 
Cathays  Park.  CardifP. 

HOTEL  AND   LODGING  ACCOMMODATION,  AND 
TRAVELLING    ARRANGEMENTS 

Will  be  determined  by  the  Local  Committee,  and  information  relating 
to  the  same  may  be  obtained  from  the  Local  Secretary,  and  from  the 
Seeretarv  of  the  Institute. 


TICKETS. 

Fellows,  Members,  and  Associates  of  the  Institute,  are  supplied 
with  Tickets  for  the  Congress  on  application  to  the  Secretary  before 
the  Congress,  or  may  be  obtained  at  the  Eeception  Room  during  the 
Meeting. 

To  those  not  connected  with  the  Institute,  Congress  Tickets  will 
be  issued,  entitling  the  holder  to  the  use  of  the  Eeception  Room,  to 
admission  to  the  Presidential  and  other  Addresses,  to  all  Meetings, 
to  the  Exhibition  of  the  Institute,  to  any  Conversazione  given  by 
the  Institute,  and  copies  of  the  Monthly  Journal  of  the  Institute 
containing  the  proceedings  of  the  Congress.  The  price  of  the 
Congress  Tickets  is  .£1  Is.  each.  Ladies'  Tickets  (not  including 
copies  of  the  Proceedings),  7s.  6d.  each.  These  Tickets  may  be 
obtained  up  to  Thursday,  July  9th,  at  the  Office  of  the  Local  Secre- 
tary at  City  Hall,  Caediff,  or  at  the  Offices  of  The  Institute, 
72,  Margaret  Street,  London,  W.,  and  on  July  13th  and  following 
days  between  9  a.m.  and  4  p.m.  in  the  Eeception  Room  in  the 
Law  Courts. 

EXCURSIONS. 

Particulars  of  these  will  be  pubUshed  in  the  local  Programme,  and 
Tickets  and  List  of  Places  to  be  visited  can  be  obtained  at  the 
Eeception  Room  during  the  Meeting. 


RAILWAY    ARRANGEMENTS. 

The  Railway  Companies  have  decided  to  issue  return  Tickets  to 
Cardiff  at  a  single  fare  and  a  quarter,  available  from  July  9th  to 
the  27th.  Certificates  necessary  to  obtain  this  reduction  will  be 
supplied  with  Congress  Tickets.  Return  Tickets  at  a  single  fare 
and  a  quarter  for  the  double  journey  will  (for  residential  purposes) 
be  issued  to  members  of  the  Congress,  on  production  of  their 
Congress  Tickets,  from  Cardiff  to  stations  not  more  than  fifty  miles 
distant — (minimum  charge  Is.). 
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Officers  of  the  (JToncircss. 


©rcslOcnt. 

THE  RIGHT  HOX.  THK  EARL  OF  PLYMOUTH,  P.C,  C.B.,  D.L.,  J. P., 
Lord-Lieutenant  of  Glamorganshire. 

lDlcc=lpresiOcnts. 

THE   RT.    HON.    THE    LORD    MAYOR    OF    CARDIFF    (Councillor 
Illtyd  Thomas,  J.l'.) 

THE  MOST  NOBLE  THE   MARQUIS   OF  BUTE. 

THE   RIGHT   HOX.   VISCOUNT  TREDEGAR,   D.L.,  J.P.,   Lord- 
Lieutenant  of  Monmouth. 

THE   RIGHT   HOX.  EARL  OF   DUXRAVEX,  K.I'.,  C.M.G.,   P.C. 

THE   RIGHT  HON.   LORD  ABERDARE,  D.Ii.,   President,  University 
of  Wales. 

THE    RIGHT    REV.    THE    LORD    BISHOP    OF   LLAXDAFF    (Rkv. 
J.  P.  HuGiiKs,  D.D.) 

SIR  CLIFFORD  J.  COKV,  Bart.,  J.P.,  M.P. 

SIR  WILLIAM  THOMAS   LEWIS,  Bart.,    K.C.V.O.,  D.L.,  J. P. 

SIR  JOHN  TALBOT   DILLWYX   LLEWELYN,  Bart.,  D.L.,  J.P. 

SIR  JOIIX   WILLIAMS,   Bart.,  K.C.V.O.,  M.D.,  D.Sc,  LL.D. 

SIR  WILLIAM   S.   CROSSMAX,  Kt.,  J.P.,  Ex-Lord  Mayor  of  Carditf. 

SIR  JOIIX  GUNN,  Kt.,  J.P. 

THE   HOX.   IVOR  C.  GUEST,  iM.P. 

ROBERT   FORREST,  J.P. 

JOHN  CORY.  J.P. 

OLIVER  HENRY  JONES,  J.P. 

Cbaicman  of  Xocal  Committee. 

C'ouxciLLOn  James  Robinson,  l.r.im'.,  Chairman  of  the  Health 
and  Port  Sanitary  Committee,  Cardiff. 


IDiccsdbatrmcii. 


i 


Councillor  R,  J.  Smith,  m.h. 

J.  IIOWABD-JONES,  M.D.,  CM.,  D.SC. 
P.  J.  O'DOSNKLL,   L.B.C.S.I. 

Col.  Henry  Lkwis,  j.p. 


Principal  E.  H.  Guikfiths,  m.a., 
SCI).,  F.n.s. 

T.  F.  HaUVKY,    A.M.IN8T.C.K. 

R.  11.  Wyrim,,  m.inst.c.r. 


tion.  local  C;rea6urcr. 

J.  Allcock,  K.S.A.A.,  city  Treasurer,  CardiSF. 

1)011.  local  Secretaries. 
E.  VVAi.Koni),  M.n.,  n.i'.ii.  W.  Williams,  m.a.,  m.d.,  d.p.h. 
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SUPPLEMENT. 


Xocal  General  Gommittce. 

(Consisting  of  aljout  800  Jlemljers.) 


Ercciitivc  Committee. 
Clminnan — Councillor  J.  Robinson,  l.e.c.p. 
Vice-Chairman—CouuciWoT  H.  C.  Vivian  (Deputy  Lord  Mayor). 


THE  KI»HT    HO.V.  THE  LOBD  MAYOE 

OF  CARDIFF. 
THE  LADY  MAYORESS. 
THE      EIGHT      HOX.     THE     EARL     OF 

tLYMOUrH,  P.c,  C.B.,  D.L.  J.P. 
THE   MOST  NOBLE  THE   MARQUIS  OF 

BUTE. 
THE  EIGHT    HO.V.  VISCOUNT  TRKDE- 

GAR,  D.L.,  J.P.  [D.L  ,  .IP. 

THE   RIGHT    HON.    LORD    ABERDARE, 
THE   EtGHl'   REV.   THE   LORD   BISHOP 

OF  LLANDAFF. 
LORD  NINIAN  CEICHTON  STUART. 
THE  HON.  IVOR  C.  GUEST,  MP. 
THE  MAYOE  OF  .SWANSEA. 
THE  MAYOE  OF  NEWPOUT. 
THE  ILAYOR  OF  MERTHYB 
THE   CHAIRMAN   OF  THE    MONMOUTH 

COUNTY  COUNCIL. 
THE  CHAIRMAN  OF  THE  CARMARTHEN 

COUNTY  COUNCIL. 
THE  TOWN  CLERK.  CARDIFF. 
THE    CLERE    TO    THE    CARMARTHEN 

COUNTY  COUNCIL. 
THE     CLERK     TO     THE     MONMOUTH 

COUNTY   COUNCIL. 
ABBOTT.  Miss  E.  C.  ax. 
-ALEXANDER,  D.  T.,  J.P. 
ALLAN,  J.,  J.P. 
ANDREWS.  T..  J.P. 
ANSTEY-CHAVE,  T..  m.b. 
ANSTEY-CHAVE,  Mrs.  T. 
AUGUST,  E.  J. 
BALLINGER,  J. 
BAKBIEB,  Professor  P. 
BEASLEY,  A. 

BE.WAN.  Alderman  F.  J..  J.P. 
BIRD,  Alderman  C.  H  ,  J  p. 
BLIGHT   Miss  M.  Y. 
BOUI.TON,  Professor  W.  S.,  B.sc,  F.n.s. 
BOWEN.JONES,    L.  M.,  LEC.P.,  M.R.c.s.. 

D.P.H. 

BEIEHLET.  E.  E.,  M.B.,  CM. 

BROAD.  B   W  ,  M  B. 

BEDTON,  EDWAED  H.,  F.RI.B.-*. 

BUIST,  J.  J.,  M.B. 

BUSH.  J. 

C.ANTILLON,  Councillor  D.  E.,  M.D. 

C.\NT1LL0N.  Mr.i.  C. 

CAEEY,  Alderman  P.  W,,  J. p. 

CLAEKE,  U.  ALEX. 

COLLIN,  Miss  M  ,  B  A. 

COLLINS,  E.  TENI.SON.  M.R.c.s. 

COOK.  H.  G.  G..  M  D.,  F.R.C.S..  D.P.H. 

COEBETT.  E   W.  M.,  M.S.A.,  J.P. 

COEY,  JOHN,  J.P. 

OOEY,  Sir  CLIFFOED,  Bart.,  J  P.,  M.P. 

CODETIS.J.  W.,j.p. 

CEESSWELL.  F.  P.  S,,  B.8.,  M.B. 

CEOSSMAN,  .\Iderman  Sir  W.  S.,  Kt..  J.P. 

DAVIES,  D.  S.,  M.D..  D.P.H. 

DA  VIES,  F.  W.  S.,  M.R.c.s.,  L.E.C.P. 

DAVIES,  Miss  HESTEE. 

DAVIES,  W. 

DOVEY,  C.  E.,  J.P. 

DOWNING,  C,  L.R.C.P.,  M.R.c.s. 

DEANE.  E.  [D.P.H. 

EDWAEDS,  W.   LLOYD.  L.R.C.P.,  m.k.c.s., 


EDWARDS.  W.  T.,  M.D.,  j.p. 

ELLIS,  AETHUE.  M.I.M.F...  M.I.E.E. 

EXSOK.  H.  C,  M.R.C.S. 

EVANS,  D.  J.,  B.sc. 

EV.ANS,  F.  W.  M,  M.n ,  CM. 

EVATT,  E.  J.,  MB.    B.s. 

FA WC KNEE,  E.  H. 

FISHER,  E. 

FITZGERALD,  D.  A..  F.R.C.S.I.,  D. 

FORREST.  R..  J.P. 

KRANKLIN,  T.  MANSEL. 

GOODALL.  E.,  M.D.,  BS.,  F  K.c.p. 

IIRAY,  F.  E. 

GIUFFITHS,   Principal  E.  H,.  M.j 


,  sc.D., 


IJEIFFITHS,  P.  rbvs.  M  B  .  B  s 

Gl'.V'N,  Sir  J.,  Kt..  J.P. 

GUY,  W. 

HAGERTY,  Miss  E.  G. 

HANDCOCK,  E. 

HABPUR,  W.,  M.IC.E. 

HjVWKINS,  W.  E. 

HAYCRAFT,    Professor  J.   B.,  M.D.,  D.sc, 

F.R.S.E. 

HEPBURN,  Professor  D..  M.D.,  cm.,  f.b.s.i 

IIOLDE.V,  J..    A.M.I.CE. 

HOPlilNS,  W. 

HOWAED-JONF.S,  J..  M.D.  CM.,  D.sc. 

HOWELL,  JAMES  (Jun.). 

HUGHES,  Alderman  E.,  J  P. 

HUGHES,  Mm.  E. 

HUGHES,  GWILLYM. 

HUGHES,  J.  A. 

HUGHES.  Mi,s  E.  P. 

HUGON,  Miss  L.  G.,  M  A. 

HUEMAN,  J. 

I.VGLEDEW.  J.  P..  J.P. 

.lACKSON,  C.  J.,  J.P. 

JACKSON.  J.  J..   B.A. 

JACOBS,  T.  WINDSOR,  J.P. 

JAMES,  CHOLTON. 

JENKI.VS,  a.  K. 

JENKINS,  J.  AUSTIN.  B.A. 

JBNKINS.  J.  BLANDY,  J.P. 

JONES,  HERBERT,  L.E.cs.J.,  D.P.H. 

.lONES,  O.  H.,  J.P. 

KENT,  E. 

LAKE,  E. 

LAMB,    F.    W.,   B.A.,  M.D.,   D.PH. 

LEANING,  J.  J. 

LEE,  Major-Gen.  H.  H.,  J.P. 

LEWIS,  CYRIL,  M.D. 

LEWIS,  Col   H.,  J.P. 

LEWIS,  GETUING,  J.P. 

LEWIS,  Sir  W.  T.,  Bart.,  J.P. 

LLEWELLYN.  L. 

LLEWELYN,  Sir  J.  T.  D..  Bart,  J.P. 

LONG.  Miss  E. 

LOWE.   E.  A. 

MACKENZIE.  Mrs.  M. 

MACLEAN.  E.  J.,  M.D.,  CM. 

MARKS,  Miss  K.  O. 

MAETIN,  H.  W.,  J.P. 

MARTIN.  J.    M..    B.A..  M.D..   DPH. 

MEE,  AETHUE. 
MOEQaN,  Alderman  LEWIS. 
MOEQAN,  DAVID. 
MOEOAN,  D.  E. 

H 
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Ejcursions  Sub=Coinmittcc. 

C'A«ij-ma)i— Councillor  II.  C.  Vivian  i  Deputy  Lord  Mayor). 


BEASLEY,  A. 

BOOLTON,  Prolessor  W.  S.,  B.sc,  F.O.S. 

CAREY,  Alderman  P.  W.,  .i.P. 

ELLIS,  ARTHUR,  M.I.M.K.,  M.I.f.K. 

GRAY,  F.  R. 

GUY,  W. 

HOPKINS,  "W. 

HUGHES.  Alderman  B.,  J. P. 

HVBMAX.  J. 

LAKE,  E. 


LEANING,  J.  J. 
LLEWELLYN,  L. 
MARTIN,  H.  W.,  J.P. 
PRIESTLEY,  C.  H„  m.i.C.R. 
REES.   W.  BEDDOE. 
TAYLOR.  A.  E.,  M.l)  ,  CM. 
TROUNCE,  Alderman  W.  J.,  j  p. 
WARD,  J.,  F.s  A. 
\VILLI.\MS,  D.  T..  M.u.SAN.I. 


.Vnd  the  Chairman  of  the  Executive  Committee 
Hon.  Local  Sees,  and  Treasurer  e.r  .'jffci 


i  also  the 


Xiteracs  and  press  SubsCoiiintittec. 

Chairman — J.  Ballinger,  Librarian,  Free  Libraries,  Cardiff. 


B.\RBIER,  Professor  P. 
DAVIES,  W. 
EVANS,  D.  J.,  B.sc. 
EVATT,  E.  J.,  M.B  ,  B.s. 
HEPBURN,  Professor  D.,  M.D., 
HUGHES,  GWILLYM. 
HUGHES,  Miss  E.  P. 
JACKSON,  J.  J.,  B.A 


JENKINS,  J.  AUSTIN,  B.A. 

KENT,  E. 

LAMB,  F.  W.,  B.A.,  MJ).,  D.P.B. 

IIEE,  ARTHUR. 

PRICE,  H.,  M.A. 

BEAD,  U. 

SWASH.  A.  W. 

also  the  Hon.  Local  Sees. 


I 


Elbibittoii  Sub-Committec. 

Cliairnuin — .Vldenuan  Siu  \\.  S.  Crossman,  Kt.,  J.P. 


ALEXANDER.  D.  T.,  .i.P. 

ALLAN,  J.,  J.P. 

ANDREWS,  T..  J.P. 

BOWEN.JONES,  L.  M.,  L.E.C.P.,  M.B.C.t 

D.P.H. 

BROAD.  B.  W.,  ii  B. 

BBUTON,  EDWAUD  H..  r.P..I.B.A. 

BUSH,  J. 

CANTILLON.  Mrs. 

CAREY,  Aliicrman  P.  W.,  J.P. 

CLARKE,  H.  ALEX. 

COOK.  H.  G.  G.,  M.D,  F.R.C.S.,  D.P.Il 

OOBBETT,  E.  W.  M.,  M.s  A.,  J.P. 

DBANE,  B. 

EV.\NS.  EDGAR  1.,  A.ll.l.O.K. 

FAWCKNEB,  E.  H. 

GRIFFITHS.  P.  RHYS,  M.B.,  B.s. 

HANDCOCK.  E 

UARPUB,  W.,  u.l.c.ll. 

HOLDEN,  J..  A  M.I.C.i!. 

HOWARD-JONES.  J.,  M.l).,  i:.ii.,  ii.se. 

HU1)HE,S,  J.  A. 

JACKSON,  f.  J..  J  P. 

JAMES,  OHOLTON. 

JENKINS,  A.  K 

LEWIS,  Col.  II.,  J.P. 

LOWE.  E.  A. 

MORGAN.  DAVID. 


MORGAN,  D.  R. 
MOR(JAN,  GOMEB  S. 
MORRIS.  T.  H..  M.B. 
I'ARDOE,  J.  C,  A.M.I.C.K. 
PRUSTLEY.  C.  H.,  M.I.C.K. 
PBOGER,  T.  W. 
PUGH-JONES,  J.,   F.S.I.,  M.S.J 

M.H.SA.S 


REES,  W.  BEDDOE. 

RICHES.  T.  HUBBY,  M.l.c.E, J.P. 

ROBERTS,  D.  E.,  M.l.c.E. 

ROBINSON,  Mrs. 

SAWYER,  E.  J. 

SCHOLBERG,  H.  A..  H.B.,  li.P.H. 

SEWABD,  E.,  r.Kl.B.A. 

SMITH,  CoumilK  -  E.  J.,  M.li. 

TAYLOR,  A. 

TAYLOR.  \.  E.,  M.D.,  CM. 

TAYLOR,  Councillor  J. 

TBOUNCE,  Alderman  W.  J  ,  j  p. 

TUBNEB.  J.  E. 

VAUOHAN,   Col.   E.    W.     IIBUCE, 

p.Bi.n.A 
WAITE,  E.  W..  A.M.I.C.E. 
WABD.  J.,  p.s.A. 
WATERFALL,  C.  J.,  PLC,  K.CH, 
WILLOUOHBY,  P.  K.  A. 


And  the  Ohalm^an  of  the  EzeoutlTe  Commltto«,  ■ 
Hon.  Local  S»ca.  and  Treaaurer  tx  ojlcit 
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Executive  d 
MORGAN,  GOMER  S. 
MORGAN,  Miss  h.  M. 
MORRIS,  T.  H.,  M.B. 
NEWBERRY,  Miss  B, 
PARDOE,  J.  C,  A.M.l.c.K. 
PATERSON,  D.  R„  M.li  ,  CM. 
PRICE.  H.,  M.A. 
PRIESTLEY,  C.  H.,  M.l.c.E. 
PROGER.  T    W, 
PUGH-JONES,   D.,   F.S.I..  U.S.A.,   F.c. 

M.RSAN.I, 

BEAD,  H. 

REES,  HOWELL,  L.R.c.P.,  M.R.C.S.,  .l.P. 

KEES,  W.  BEDDOE. 

RICHES,  T.  HURRY,  m.i.ce.,  .i.p. 

ROBERTS,  D.  E..Mr.c.r:. 

EOBEETS,  Miss  G. 

ROBINSON,  Mrs.  J. 

SAWYER.  E.J. 

SCHOLBERG,  H.  A..  M.B.,  D.P.H. 

SEWAED,  E.,  F.E.I.B.A. 

SHEEN,  W.,  M.S.,  M.D.,  F.R.CS. 

SMITH,  Miss  II.  A. 

SMITH  Councillor  E.  J.,  MB. 

STEVENS,  W.  MITCHELL,  M.D. 


ttee  (cmititmed). 


SWASH,  A,  W. 

SYMONDS,  W.  T.,.1.1'. 

TAYLOR.  A. 

TAYLOR,  A    E.,Mll.,c.M. 

TAYLOE,  Councillor  J. 

THO.MAS.  J.  LYNN,  t.B.  F.E.O.S. 

THOMPSON,  J.  TATHAM,  M.B.,  CM. 

TREASURE,  W.  B.  C,  M.D.,  j.p. 

TItODNCE,  Alderman  W.  J.,  j.p. 

TURNER,  J.  E. 

VACHELL,  C.T.,  M.D,  .I.p. 

VACHELL,  H.  E.,  M.U.,  CM. 

VAUGHAN,  Col.  t.  .\I.  BRUCE,  I'.R.l.B.A 

WALLACE,  T,  MO... I.p. 

WAITE.  E.  W.,  A.M.I.iJ.K. 

WARD,  J.,  K.S.A. 

WARREN,  M. 

WATEEFALL,  C.  J.,  K.I.C.,  F.c.s. 

WILLIAMS,  D.  T.,  M  tt.SAN.I. 

WILLIAMS.  Sir  JOHN,  Bart.,  K.C.V.O., 

M.D..  D.SC.    I.L.D. 

WILLMOTT,  E.  O. 
WILLOUGHBY.  P.  B.  A. 
WITT,  Miss  L.  M. 


And  the  Hon.  Local  Sees,  and  Treasurer  . 


AUGUST,  E.  J. 
BEAVAN,  Alderman  I 
BIRD,  Alderman  C.  H 
COURTIS,  J.  W.,  J.p. 
DOVEY,  C.  E,,  J.P. 
FISHEE.  E. 


fftnaiice  Sul)=Committee. 

Cliitinmoi — C.  E.  Do^■KY,  J.P. 


HOWELL.  JAMES  (Jun.). 
JACOBS,  T.  WINDSOR,  J.P. 
JENKINS,  J.  AUSTIN,  B.A. 
WAEEEN.  M. 
WILLMOTT,  E.  C. 
WILLOUGHBY,  P.  R.  A. 

iramittee,  as  also  llie 


IReception  anJ>  IbosfltalttB  Sub=ciomnuttec. 

Chairman — Sir  Clifford  Cohy,  Bart.,  J. P.,  JI.P. 


THE  RIGHT  HON.  THE  LORD  MAYOR. 

THE  LADY  MAYORESS. 

LORD  NINIAN  CRICHTON  STIJAET. 

THE  HON.  IVOR  C.  QUEST,  M.P. 

THE  MAYOR  OF  SWANSEA. 

THE  MAYOR  OF  NEWPORT. 

THE  MAYOR  OF  MERTHYR. 

THE   CHAIRMAN   OF   THE    MONMOUTH 

COUNTY  COUNCIL. 
THE     CHAIEMAN     OF     THE     CAEMAR- 

THEN  COUNTY  COUNCIL. 
THE  CLEEK  TO  THE  MONMOUTH 

COUNTY  COUNCIL. 
THE  CLEEK  TO  THE  C.UIMARTHEN 

COUNTY  COUNCIL. 
ABBOTT,  Miss  E.  C,  M.A. 
ANDREWS,  T.,  J.P. 
.\NSTEY-CUAVE,  Mrs.  T. 
BLIGHT,  Miss  M.  Y. 
CANTILLON,  Councillor  D.  E.,  m.li. 
CANTILLON,  Mrs.  C. 
COLLLN,  Miss  M.,  B.A. 

COOK.    H.   G.   G.,  M.D.,  F.R.CS.,  D.PH. 

DAVIES.  Miss  HESTER, 

EDWARDS,    W.   LLOYD,  L.R.e.P.,  M.R.C.S., 

D.P.H. 
ENSOE,  H.  C.  M.E.c  .s. 
FRANKLEN,  T.  MANSEL, 


GRIFFITHS,    Principal 

SC.D.,  F.R.8. 
HAGEETY,  Miss  E.  Q. 
HAWKINS,  W.  R. 
HEPBURN,  Profes.-ior  1 


F.E.M.E. 


HUGHES,  Miss  E.  V. 
HUGHES,  Mrs.  E. 
HUGON    Miss  L.  G.,  M.A. 
JENKINS,  J.  AUSTIN,  B.A. 
JENKINS,  J.  BLANDY,  J.P. 
LEE,  Major-Gen.  H.  H.,  J.P. 
LEWIS,  Miss  C. 
LEWIS,  GETHIN(v  J.P. 
LONG,  Miss  E. 
MACKENZIE,  Mrs.  .V. 
MARKS,  Miss  K.  O. 
MORGAN,  Alilennau  LEWIS. 
MORGAN,  Miss  L.  M. 
NEWBEBEY,  Miss  G. 
EGBERTS.  Miss  G. 
EOBINSON,  Mrs.  J. 
SMITH,  Miss  M.  A. 
SMITH,  Councillor  R.  J..  M.li. 
SYMONDS,  W.  T.,  J.P. 
THOMAS,  J.  LYNN,  CD.,  F.H.( 
VACHELL,  C.  T.,  M.D.,  J.p. 
WALLACE,  T.,  M.n  .  J.p 
WITT,  Miss  L. 
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The  Governments,  County  Councils,  Corporations,  Local 
Authorities,  and  Societies  who  have  up  to  the  present 
appointed  Delegates  to  the  Congress. 


Foreign  Governments. 

Government  Departments  (2). 
Lunacy  Commission.  War  Office. 


Carmarthenshire. 

Cheshire. 

I'limberland. 

Denbighshire. 

Durham. 

East  Sussex. 

Elgin. 


Barrow-in-Furues 

Birmingham. 

Bootle. 

Bournemouth. 

Bradford. 

Brighton. 

Bristol. 

Croydon. 

Derby. 

Exeter. 

Gateshead.  . 


County  Councils   (19). 
Haddiugton. 
Ke.^teven. 
Kildare. 
I.i»ncashire. 
JEonmouthshire. 
Nottinghamshire. 
Salop. 

County  Boroughs  (32). 

Glasgow. 
[      llaniey. 

Hastings. 

1 1  uddersfield. 

Leeds. 

Leicester. 

Liverpool. 

Middlesbrough. 

>'ewcastle-on-Tyne. 

Newport  |.\Ion.) 

Northampton. 


Somerset. 
Staffordshire. 
Warwickshire. 
We.'it  Riding  of 

Yorkshire. 
Wiltshire. 


Norwich. 

Nottingham. 

Southampton. 

Southport. 

Tvnenuiuth. 

Waterl'ord. 

West  Rromwich. 

West  llam. 

West  Hartlepool. 

York. 


-Metropolitan   Boroughs  (5). 

Hackney.  London  (City  of).  Paddington. 

Stepney.  .Stoke  Newington. 


Urban  District 
.\beravon. 
.\berrychan. 
.\bingdou. 
.\cton. 
.Vmmanford. 
.\9ton  .Manor. 
.\ccriugton. 
Barnstaple. 
Barry, 
liedlord. 

Berwick-on-Tweed. 
ISlitckrock. 
Bodrain. 
Bollingfon. 
liridgend. 
ISriertield. 
Broughty  Ferry. 
Burslem. 
Cambridge. 
Carnarvon. 
Cheltenham. 
Colchester. 
(k>nglnton. 
Cowbridge. 
Crewe. 


Councils  or  Sanitary 

Crlccieth. 

Darlington. 

Dorchester. 

l^i^t  Ham. 

iOccles. 

Farnham. 

Folkestone. 

Galway. 

(ilyncorrwg. 

(iovan. 

Grantham. 

Grimsby. 

Harrogate. 

Henley-on-Thumes. 

Ilkeston. 

J  arrow. 

Kidderminster. 

King's  Norton  and 
NorthHeld. 

Lancaster. 

Lowestoft. 
,        Maidstone. 
I        .Margani. 
I        .Morthyr  Tydlil. 

Mynyddislwyn. 


(72). 


Authorities 

Neath. 

O.sweslry. 

I'restalyn. 

Ruigate. 

Rhondda. 

llhymney. 

Kichmond  (Surrey). 

.stock  ton-on-Tees. 

Southend-ou-Sea. 
I        Swindon. 

Tottenham. 

Wakefield. 
'        Wallsend. 

Walthamstow. 

Warrington. 

Wenlock. 

Widnes. 

Wimbledon. 

Winsford. 
,        Wood  Green. 

Worthing. 
I        Wre.xham. 

Yeovil. 
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Rural  District  Councils  (9). 


Bodmin. 

Crick  ho  well. 

Croydon. 

East  Dean  and  United  Parishes. 

Epsom. 


Sculcoates. 
Truro. 

Wallingford. 
Wellington  (Salop). 


Pout  Sanitary  Authorities  and  others  (.5). 


Blyth. 

Leicester  Sewaee  Works  and 

Farms  Committee. 
London. 


Ribble  Joint  Committee. 
West  Riding  of  Yorkshire  River.s 
Board. 


Blackburn. 
Buckinghamshire  C.C 
Cardiff. 

Cardiganshire  C.C. 
Cumberland  C.C. 
Flintshire  C.C. 
Glamorgan  C.C. 


Education  Authorities  (13). 

Kesteven  C.C. 


Monmouthshire  C.C. 
Montgomery  C.C. 
Northumberland  C.C. 
Pembrokeshire  C.C. 
Rhondda. 


Societies,  Unitersities,  Colleges,  etc.  (37). 


Architectural  Association. 

Association  of  Water  Engineers. 

Charing    Cross    Hospital    Medical 
School. 

Central  Veterinary  Medical  Society. 

Charity  Organisation  Society. 

Geological  Society  of  London. 

Incorporated  Association  of  Munici- 
pal and  County  Engineers. 

Institute  of  Sanitary  Engineers. 

Junior  Institution  of  Engineers. 

London  (Royal  Free  Hospital)  School 
of  Medicine  for  Women. 

London  School  of  Tropical  Medicine. 

Medical  Officers  of  Schools  Associa- 
tion. 

Middlesex  Hospital  Medical  School. 

National  Veterinary  Association. 

Eoyal  College  of  Physicians. 

Royal  College  of  Physicians,  Ireland. 

Royal  College  of  Surgeons,  Ireland. 

Royal  Institute  of  British  Architects. 

Royal  Society  of  Medicine. 


Rural  Housing  and  Sanitation 

Association. 
St.  John's  Ambulance  .Association, 

(Cardiff  Centre). 
Sanitary  Inspectors  Association- 
Society  of  Architects. 
Society  of  Arts. 
Society  of  Engineers. 
Surveyors'  Institution. 
University  College,  London. 
University  College  of  S.  Wales  and 

Monmouthshire. 
University  College  of  Wales. 
University  of  Cambridge. 
University  of  Durham  College  of 

Medicine. 
University  of  Glasgow. 
University  of  London. 
University  of  Oxford. 
University  of  Wales. 
Victoria  University  of  JIanchester. 
Women  Sanitary  Inspectors  Asso- 
ciation. 
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|procec^ino5  of  tbc  Coiun'CiJS  an^  ©fficcre  of 
Sections  an^  Confci-cncc£>. 


Reception   of  the    Members  and    Delegates   In    the 
City   Hall,   Mondaij.  Julij  1-Jth,  at  1  p.m. 

By  tiik  right  iiox.  thk  lord  mayor. 

Public  Luncheon  in  the  Assembly  Room,  City  Hall, 
at  1.30  p.m. 

Opening  of  the  Exhibition,  at  3  p.w. 

By  THE  RKtHT  HON.  THE  LORD  .MAYOR  (Coi  nlii.i.ok  Illtyd 
Thomas,  J. P.) 

Reception    of    the    Members    and   Delegates  in  the 
City  Hall,  7—S  p.m. 
By  TUE  right    HOX.  THE   LORD   MAYOR  (Couxcillor  Ili.tyi> 
Thomas,   J.P.)   am>   LADY   .MAYORESS   (Miss   Dkaxik  Thomas). 

Inaugural    Address    to    the    Congress   in   the   City 
Hall,  at  S  p.)ii. 
By  TUE  RIGHT  HOX.  EARL  OK  PLYMOUTH.  P.C.,  C.B.,  D.L.,  J.P. 

Lecture    to    Congress    in    the    City    Hall,    Wednesdaii, 
July  loth,  at  8.30  p.m. 

Conversazione    and    Reception    in    the    Assembly 

Room,    City    Hall,    T/mmlai/,  July   l'!th,  at  8  p.m. 
At  thk  Invitation  of  COUNCILLOR  JA.MES  ROBINSO.V,  L.R.C.P. 

(CUAIBMAN   OF  TIIK   LOCAI.   CoMMITTKE). 

Popular   Lecture   in   the   City   Hall,   Friday,  Julij  17th, 
at  8  p.m.,  on  "The  Prevention  of  Consumption." 
By  PnoF.  K.  J.  McWEENEY,  M.A.,  M.D..  O.P.H. 

Garden  Parties  and   Visits  to  Places  of  Interest. 
For  t'uiief  and  jdare.<  of  all    Meeliuffs  nee  /laijes   IS.'i   ^-  135. 
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SECTIONAL     MEETINGS. 
Sect.  I. — "Sanitary  Science  &  Preventive  Medicine." 

Jtdij^Hth  mid  15th,  to  he  held  in  The  Law  Courts. 

President. 
D.  S.  Daviks,  m.d,,  I).i>.h.,  Medical  Officer  of  Ilealili,  Bristol. 


Vice-Presidents. 


Prof.  D.  Hepburn,  m.d.,  cm., 

F.R.S.K. 

T.  R.  Llkwellyn,  m.r.cs., 

I..B.C.1'. 


C.  T.  Vachell,  .m.d.,  J.I'. 

E.    WALFORD,   m.d  ,   D.P.H. 

W.  Wir^LIAMS,  M.A.,    M.D.,   D.P.H. 


Secretaries. 

J.  Howard-Jones,  m.d.,  cm.,  d.sc.      |      J.  D.  Jenkins,  m.d.,  b  s.,  d.p.h. 

F.  W.  I>AMB,  B.A.,  M.D.,  D.P.H. 

Recording  Secretary. 
Prof.  Henry  R.  Kenwood,  m.b.,  d.p.h.,  Lo.xdox. 


Section   11. — "Engineering  and  Arcliitecture." 

July  loth  mid  luth,  tu  he  held  in  TiiR  Law  Courts. 

President. 
Sir  Henry  Tanner,  i  s.o.,  e.u.i.u.a. 

Vice-Presidents. 

Arthur  Ellis,  M.I. MECH.E..  M.I. E.E.  D.  \i.  Roberts,  .m.inst.ce. 

E.  H.  Fawckner,  President,  Cardiff  ;  T.  Hurry  Riches,  m.inst.ce.,  j.p. 

and  S.  Wales  Architects  Society.  \  K.  Seward,  p.r.i  b.a. 

W.  Harpur,  m.inst.ce.  1  Col.  E.M.Bruce  Vaughan, p.r.i. b.a. 

E.  Purnell  Hooley,  m.inst.ce:.  H.  T.  Wakelam,  m.inst.ce. 

d.  pugh-jones,  f.s.i.,  m.s.a.,  f.g.s.  |  william  ware,  j.p. 

C.  H.  Priestley,  m.inst.ce.  '  T.  H.  Yabbicom,  m.i.vst.ce. 

Secretaries. 

Edward  H.  Bruton,  f.r.i.b.a.       |         C.  H.  Priestley,  m.inst.ce. 

Recording  Secretary. 
John  Edward  Worth,  m.inst.ce.,  London. 
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CONFERENCES. 


Municipal  Representatives. 

Ttiesdnij,  July  Hth,  to  be  held  in   The  City  Hall. 

President. 

Councillor  J.  Robinson,  l.u.c.p.,  Chairman,  Health  and  Tort  Sanitary 

Committee,  Cardiff. 

Vice-Presidents. 

The  Worshipful  Mayor  of  Abergavenny. 
The  Worshipful  Mayor  of  Cowbridoi;. 
The  Worshipful  JIayor  of  Merthyr. 
The  Worshipful  Maitor  op  Newport. 
The  Worshipful  Mayor  of  Swansi:a. 
Alderman  Sir  William  S.  Crossman,  lit.,  j.p. 
.\lderman  P.  W.  Carey,  J.p.  |         ,\lderniau  Lewis  .Morgan. 

Couucillor  J.  Bl-vxty  Jenkins,  j.p.,  Chairman,  Glamorgan  ('uuiity^Couiieil. 
Councillor  R.  J.  S.mith,  m.b. 

Secretaries. 
Councillor  U.  E.  Caxtillon,  m.d.  |         Councillor  1'.  J.  O'Donnell. 

Recording  Secretary. 
Philip  Boobhyer,  m.d.,  Xottingh.am. 

Thie  Conference  is  open  to  all  .Members  and  officials  of  MuuicipaHBodies. 


Port   Sanitary    Authorities. 

Jnhi  17th,  to  bo  helil  in  The  Law  Courts. 

President. 

C.  uiicillor  John  L'TriNO,  m.r.o.p.,  m.r.c.s.,  j.p.,  (  Imirman,  Port 

Sanitary  .\utliority,  Liverpnol. 

Vice-Presidents. 

J.  HoWARD-Jo.M-.s,  M.i>.,  CM.,        I       .Aldennnn  I,i;win  Murgax. 

^•^'^'  Councillor  J.  ri"i!ix^ii.v,  l.u.c.p. 

T.  WruDSOR  Jacoiis,  j.iv  | 

Secretaries. 

T.  .\NSTKy-CllAVK,  M.Il.  |  U.  .Nl:AI.K,  L. R.C.I'..  J.P. 

Recording  Secretary. 
II.  Williams,  m.I'..  h.p.ii.,  London. 

This  ConfereDce  is  open  to  all  Ateniberg  and  Officials  of  Port  Sanitary 
Authoiitieii. 
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Medical  Officers  of  Health. 


Thursday,  July  Itith,  in  he  held  in  The  Law  Coukts. 

President. 
£.  WALFORn.  M.D.,  D.P.H.,  Medical  Officer  of  Health,  Cardiff. 

Vice-Presidents. 
V.  T.  Bond,  b  a.,  m.d.,  f.u.s.k.  I).  J.  Morgan,  m.a.,  m.d..  d.p.h. 

D.  S.  Davies,  m.d.,  d.p.h.  C.  D.  JIusguove,  m.d. 

A.   Du.VCAN,   M.B.,  CM.,   D.P.H.  B.    PrICHARD,   M.D.,   D.P.H. 

J.    HoWAKD-JoNES,   m.d.,  CM.,  W.    H.    SYStOXS,   M.D.,   D.P.H. 

D-sc.  T.  W.  Thomas,  m.r.c.s. 

J.  D.  Jenkins,  m.d.,  n.s.,  d.p.h.  \v.  Williams,  m.a.,  m.d.,  d  p.h. 

J.    MiDDLETON    MaIITIN,    B.A., 
M.D.,  D.P.ir. 

Secretaries. 

Herbert  Jones,  L.ii.c.s.i.,  b.p.h.     |      R.  Phich.a.rp,  m.d.,  d.i'.h. 
T.  W.  Thomas,  m.r.c.s. 

Recording  Secretary, 

A.  VVellesley  Haukis,  m.r.c.s.,  d.p.h.,  Lbwisham. 

This  Conference  is  oi)eu  to  all  Medical  Officers  of  Health. 


Engineers  and  Surveyors  to  County  and  other  Sanitary 
Authorities. 

Tuesday,  July  14tli,  to  be  held  in  The  Engineers'  Institute. 

President. 

A.  E.  Collins,  m.inst.c.k..  City  Engineer,  Norwich. 


Vice-Presidents. 


G.  Bell,  assoc.m.inst.c.k. 
W.  NisBET  Blaib.,  m.inst.c.e. 
T.  F.  Harvey,  assoc. m.inst.c.e. 
Thomas   Moulding,    assoc. m  insi'. 

C.E. 

J.  C.  Pardoe,  assoc.m.inst.c.e. 

James  Paton. 

G.  A.  Phillips,  assoc.m.inst.c.e. 


J.  S.  Pickering,  m.inst.c.k. 
C.  H.  Priestley,  m  in.st.c.e. 
R.  Read,  assoc.m.inst.c.e. 

P.  R.  A.  WiLLOUGHBY,  ASSOC. M. 
INST.C.E. 

R.  O.  Wynne-Roberts,  m.inst. 

C.E. 

R.  II.  Wybill,  m.inst.c.e. 


Secretaries, 
W.  HaRPUR,  M.IX.ST.C.K.  ]  K.  II.  HaYNES,  M.INST.C.E. 

Recording  Secretary. 
E.  G.  Uawhey,  M.INST.C.E.,  Leicester. 

This  Conference  is  open  to  all  Municipal  and  Connty  Engineers. 
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Veterinary  Inspectors. 


Friday,  July  17th,  to  be  held  m  The  Law  Coiets. 
President. 

Prof.   J.    PENBliKTHY,   F.U.C.V.S. 

Vice-Presidents. 
P., T.  B.  Bassett,  M.n.c.v.s.  P.  J.  .\Iullaxi:,  m.u.c.v.s. 

W.  T.  Kdwards,  m.u.c.v.s.  I      John  L.  Perry,  m.k.c.v.s. 

E.  Philip  Kvans,  m.u.c.v.s.  [      \.  C.  Stewart,  m.h.c.v.s. 
D.  G.  Davies,  m.h.c.v.s.  J.  Tk.mi'Le,  m.k.c.v.s. 

R.  W.  Hall,  m.k.c.v.s.  i       W.  R.  Williams,  f.r.c.v.s. 

F.  C.  HoBBs,  M.B.r.v.s.  I 

Secretaries, 
P.  J.  Mcllane,  m.k.c.v.s.  I         John  L.  Pkiiuv,  m.k.c.v.s. 

Recording  Secretary. 
J.  A.  Dixon,  m.k.c.v.s.,  Leeds. 

This  Conference  is  open  to  all  Members  of  the  Veterinary  Profeasioo. 


Sanitary  Inspectors. 


Wednesday,  July  I'lth,  to  be  held  in  Thk  Citv  Hall. 

President. 

G.  H.  A.NDKRSox,  Chairmnn,  Centnil  E.xecutivo  CVmncil,  .Sanitary 

Inspectors'  Association. 


Vice-Presidents 
I<li:wi:llv.v  Daviks.  i  Si'Ksciat  K.  Jo.nt 

R.  J.  Uavies. 
D.  Jenkins. 
Daviii  J.  Johns. 


T.  Meazev. 

J.  Towv-Tuomas. 

T.  \V.  Wauhkx. 


Secretaries. 
G.  Thomas.  |  I).  T.  Willi  vms. 

Recording  Secretary. 
Isaac  Vocno,  Hattkrska. 

This  Confereace  is  open  to  all  Sanitary  Inspectors  ami  Inspectors  of 
Nuisances. 
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■Women  on  Hygiene. 


'I'll  Id- ad  a;/.  July  Uith,  tn  be  field  in  TiiK  I.AW  Courts. 
Hon.  President. 

THK   COINTESS   OF   PLYMOUTH. 

President. 
The  Laiiv  Mavoeess  of  Cardiff. 


Vice-Presidents. 


The  ,\lAncHioNKSs  ok  Butk. 
Miss  E.  C.  Aisdott,  m..\. 
Miss  M.  Collix,  u.a. 
Miss  Hester  Davies. 
Miss  M.  Evans. 
Mrs.  S.  Gbayson. 
Miss  E.  Graham  Hagkrtv. 
Miss  L.  M.  Hay. 

Secretaries. 
Miss  M.  E.  Pearson.  |        .\1i 


.Miss  Olive  .May. 

Mrs.  J.  Melville-Alison. 

Miss  L.  M.  .Morgan. 

Mrs.  J.  Robinson. 

Miss  A.  Rule. 

Mrs.  H.  Thompson. 

Miss  E.  A.  Mont  Wilson. 


E.  .V.  .Mont  Wilson. 


Recording  Secretary, 
Miss  E.  P.  Hughes. 

This  Conference  is  open  to  all  Ladies  interested  in  Domestic  Hygiene. 


The  Hygiene  of  School  Life. 

M'ediiexdai/,  July  LJtli.  to  be  held  in  The  Law  Courts. 

President. 

E.  H.  Griffiths,  m.a.,  .sc.d..  f.r.s..  Principal,  University  College  of 

Soiitli  Wales  and  .Monmouthshire. 


Vice-Presidents. 


Mrs.  C.  Cantillon. 

Councillor  D.  E.  Cantillo.n,  m.d. 

Councillor  .1.  Chappell,  j.p. 

W.   Bryn    UA^aES,  F.E.I.S. 

I.  Vaugkan  Evans. 
Miss  E.  P.  Hughes. 
John  J.  Jackson,  p.a. 
John  James,  m.a.,  ph.d. 
Prof.  Millicent  .VIackknzii;. 


.Vlderman  Lewis  Morgan. 
Councillor  E.  Nicholl. 
Thos.  Powell. 
H.  Price,  m.a. 
F.  E.  Rees,  b.sc. 
Councillor  J.  Stanfielu. 
Councillor  H.  M.  Thompson,  m.a. 
Councillor  II.  C.  Vivian. 


Secretaries, 
Miss  E.  G,  Hagertv.  |  E.  C,  Willmott. 

Recording  Secretary. 
Miss  A.  Ravenhill,  London. 


This  Conference  is  open  to  all  interested  in  the  subject. 
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©rbet  of  Ipvoceebinoe. 


MOXDAT,   JULY    ISth. 

1  p.m. — Reception    of   Members   and    Delegates   in  the  City  Hall,  by  * 

the  Right  Hon,  The  Lord  Mayor  ^Councillor  llltyd  Thomas,  J. P.)  j 

1.30  p.m.— Public  Luncheon  in  the  Assembly  Room,  City  Hall  (Tickets  \ 

ZIG).       The  Right  Hon.  The  Lord   Mayor  will  preside.  5 

3  p.ui. — Opening  of  the  Health  Exhibition  in  the   Exhibition   Pavilion, 

Cathays  Park,   by  the  Right  Hon.  The  Lord   Mayor  (Councillor 

llltyd  Thomas,   J. P.) 

7  p.m.  to  8  p.m. —  Reception    of  the    Members    of  the  Congress  in  the 

City    Hall,     by    the    Right    Hon.    The    Lord    Mayor   and    Lady 
Mayoress    Miss  Deanie  Thomas>. 

8  p.m.— Inaugural  Address  to  the  Congress,  in  the  City  Hall,    by  the 

Right  Hon.   Earl  of  Plymouth,   P.C,  C.B.,   D.L.,  J. P. 


TUESDAY,  JULY  14Tn. 

10  a.m. — Meeting  of  Section  I.  (Sanitary  Science  and  Preventive 
Medicine);  Conferences  of  Municipal  Representatives,  and 
Engineers  and  Surveyors  to  County  and  other  Sanitary 
Authorities,  in  the  Law  Courts,  City  Hall,  and  Engineers' 
Institute.       (Ste  pai/es  11'.'.  12",  and  1~L.J 

Excursions. 
Visit  to  the  Llandaft"  and  Dinas  Powi.s  Infectious  Disease  Hospital, 

and  to  tlie  Cardiff  SaDatorium.     Limited  to  100. 
Visit  of  inspection  to  the  Barry  Docks,  Barry  Smallpox  Hospital, 

Kef  use  Destructor,  etc.     Limited  to  50. 

Excursion  to  Minehead  bv  Steamer.  It  is  also  proposed  to  arrange 
visits  to  Ely  Paper'  Mills,  Cardiff,  Cardiff  Mental  Hospital, 
Parknewydd  Sewage  Farm,  Abercynon,  and  E.xcursion  to  Caer- 
went. 


WEDNESDAY,  JULY   l.'.Tn. 

!0  a.m. —  Meetings  of  Section  II.  (Engineering  and  Architecture;  Sec- 
tion I.  (Sanitary  Science  &  Preventive  Medicine') ;  Conferences 
on  Hygiene  of  School  Life  and  Sanitary  Inspectors,  in  the 
Law  Courts  and  City  Hall.       ( S,,'  pni/f:'  llu,  ;:,•,  and  i:r,.) 

3.30  p.m.-  Garden  Party  at  St.  Pagan's  Castle,  at  the  invitation  of 
The  Right  Hon.  The  Earl  of  Plymouth,  P.C,  C.B.,  D.L.,  J. P. 
(President  of  the  Congress). 

8.30  p.m.— Lecture  to  the  Congress,  in  the  City  Hall. 
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THUESDAY,  JULY  16th. 
10  a.m. — Meetings    of   Section    II.    (Engineering   and    Architecture); 

Conferences    of    Medical    Officers   of    Health    and    Women    on 

Hygiene,  in  the  Law  Courts.      (See  j.ai/ps  110,  l':l,  and  123.) 
8  p.m. — Conversazione   and    Reception    in    the  Assembly    Room,    City 

Hall,  at  the  invitation  of  Councillor  James  Robinson,  L.R.C.P. 

(Chairman  of  the  Local  Committee). 

Excursions. 

Visits  to  the  local  Reservoirs  and  Filter  Beds  of  the  Cardiff  Cor- 
poration Waterworks  at  Penylan  (where  the  Municipal  Ob- 
servatory and  Climatological  Station  are  situated),  and  the 
Llanishen  and  Lisvane  Storage  Eeservoirs.     Limited  to  50. 

Visit  to  the  Cardiff  Infirmary. 

Visit  of  inspection  to  the  Cardiff  Bute  Docks.     Limited  to  40. 

Afternoon  trip  by  Steamer  to  Clevedon.  It  is  also  proposed  to 
arrange  visits  to  Royal  Hamadryad  Seamen's  Hospital,  Cardiff, 
Cardiff  Dowlais  Works,  Cardiff  Corporation  Electric  Power 
Station,  New  University  College  Buildings,  and  Excursion  to 
Castell  Coch  and  Caerphilly  Castle. 


FRIDAY,  JULY  17th. 

10  a.m. — Conference  of  Port  Sanitary  Authorities  and  Veterinary 
Inspectors,  in  the  Law  Courts.      (See  payes  !20  find  122.) 

1.30  p.m.— Closing  Meeting  in  the  City  Hall. 

H.30  p.m. — Garden  Party  at  Llantarnum  Abbey,  at  the  invitation  of 
Sir  Clifford  J.  Cory,  Bart.,  J. P.,  M.P.  (Chairman  of  Reception 
and    Hospitality   Committee). 

8.0  p.m. —  Popular  Lecture,  by  Prof.  E.  J.  McWeeney,  M.A.,  M.D., 
D.P.H.,  on   "The  Prevention  of  Consumption." 


SATURDAY,   JULY    18th. 


Excursions. 
Visits  of  inspection  to  Cambrian  Colliery ;  limited  to  50.  Lewis 
Merthyr  Colliery ;  limited  to  50.  Cardiff  Corporation  Water- 
works, Brecon  Beacons ;  limited  to  50.  Visit  to  Flat  Holme 
Island  to  inspect  Cardiff  Port  Sanitary  Authority's  Isolation 
Hospital  and  Crematorium ;  limited  to  50.  Excursion  to 
Chepstow  Castle  and  Tintern  Abbey.  Excursion  to  Ilfracombe 
by  Steamer.  Excursion  to  Hereford  to  inspect  municipal 
undertakings. 

\_Full  particuhi's  will  he  given  in  J.,ocal  Programme.'\ 
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The  following  Set  Subjects  have  been  arranged  for 
Discussion  in  : 

Section  J. — Sasitabv  Sciksce  and  Pri'ventivk  Medicine. 

"  Medical  Inspection  of  School  Cliiklren,"'  to  be  introduced  by 
H.  Mereditu  Richards,  .M.D.,  B.Sc,  M.O.H.,  Croydon, 
and  Philip  Boobbyeb,  M.D.,  M.S.,  M.O.II..  Nottingham. 


Section  J  J. — Ekgineerixg  and  Architectire. 

"  Street  and  City  Planning,"  to  be  introduced  by  W.  llARruE, 
M.Inst. C.E.,  City  Engineer,  Cardiff,  Raymond  Unwin,  and 
H.  MiTcnELL  Whitley,  M.Inst.C.E. 


Conference  of  Municipal  liepresentatives. 

"Notification  of  Births,"  to  be  introduced  by  A.  K.  Chalmers, 
M.D.,  D.P.H.,  Medical  Officer  of  Health,  Glasgow. 

"  Construction  and  Management  of  Crematoria,"  to  be  intro- 
duced by  C.  KiLLiCK  Millard,  M.D.,  D.Sc,  Medical 
Officer  of  Health,  Leicester. 


Conference  of  Port  Sanitari/  Authorities. 

"  Sanitation  of  the  Passenger  and  Mercantile  Marine,  especially 
larger  Vessels,"  to  be  introduced  by  F.  M.  Williams, 
D.P.H.Camb.,  Medical  Officer  of  Health,  Borough  and 
Port  of  Plymouth. 


Conference  of  Medical  Officers  of  Health. 

"Regulations  affecting  Transit  and  .Sale  of  Food,"'  to  be  intro- 
duced by 


Conference  of  Engineers  and  Snri'eyorx. 

"Best  Method  of  Mixing  and  Laying  Tar  Macadam  for  Street 
and  Main  Roads,"  to  be  introduced  by  John  S.  Brodik, 
M.Inst.C.E.,   Borough  Engineer  and  Surveyor,  Blackpool. 
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'  Utilisation  Residuals  from  Eefuse  Destructors,"  to  be  intro- 
duced by  H.  Percy  Boulnois,  M.Inst.C.E.,  and  "W.  J. 
Steele,  Assoc.M.lnst.C.E.,  Deputy  City  Engineer,  Bristol. 

'  Tree  Planting  in  Streets,"  to  be  introduced  by  C.  Chambers 
Smith,  Engineer  and  Surveyor,  Sutton  Urban  District 
Council,  and  W.  H.  Pettigeew,  Head  Gardener.  Cardiff 
Corporation. 


Conference  of  Veterinary  Inspectors. 

"  Meat  and  Milk  in  their  relation  to  Animal  Tuberculosis,"  to 
be  introduced  by  J.  W.  Bhittleb.vnk,  M.E.C.V.S.,  and 
A.  Watson,  M.R.C.V.S. 


Conference  of  Sanitary  Inspectors. 

"  Is  the  increasing  tendency  of  Sanitary  Authorities  to  appoint 
Sanitary  Inspectors  to  discharge  special  duties  an  advantage 
to  the  community  as  against  an  Inspector  being  assigned 
to  a  smaller  district  and  discharging  the  entire  duties  of  a 
Sanitary  Inspector  in  that  district "  ? 

(o)  Under  the  Public  Health  Acts. 

(6)  Under  the  Factory  and  Workshops  Acts. 

(c)  Under  the  Sale  of  Food  and  Drugs  Acts. 

(d)  Generally. 

To    be    introduced    by    Hexet    .Iohnsos,    Chief   Sanitary 
Inspector,   Wimbledon. 


Conference  of  Woinea  on  Hygiene. 

"Spring  Cleaning  and  its  Sanitary  Significance,"  to  be  intro- 
duced by 


Gonfertnu  on  the  Hyijxene  of  School  Life. 

"  The  Sorting  and  Grouping  of  School  Children  for  Educational 
Purposes,"  to  be  introduced  by  C.  J.  Thomas,  M.D., 
B.Sc,  D.P.H. 
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THE   HEALTH    EXHIBITION 

WILL   BE    HELD   IN 

From    JULY    13th    to    22nd.    1908. 


The  Exhibition  is  held  in  connection  with  the  Twenty-fourth 
Congress  ot  The  Koyal  Sanitary  Institute,  ami  includes  Sanitary 
Apparatus  and  Appliances,  and  Articles  of  Domestic  Use  and 
Economy. 

The  Principal  Boroughs  throughout  the  Kingdom  have 
appointed  Delegates  to  the  JNleeting,  in  addition  to  the  Members 
and  ordinary  visitors,  so  th.at  the  Exhibits  will  be  brought  under 
the  notice  of  Members  of  Corporations  and  Officials  from  all  parts 
of  the  country. 

The  Exhibition  will  be  arranged  in  the  Exhibition  Pavilion, 
situated  in  Cathays  Park,  Cardiff. 

Applications  for  Space  must  be  made  on  the  Official  Form 
and  under  the  proper  Class.  They  must  be  sent  to  the  Curator  of 
the  Exhibition  at  the  Ollices  of  the  Institute,  Margaret  Street, 
Londoij,  W.,  not  later  than  Saturday,  June  13tu,  but  it  is  advisable 
that  much  earlier  application  should  be  made. 

The  Scale  of  Charges  for  Floor  Space  will  be  30s.  per 
Foot  frontage  in  thi'  Main  Avenue,  with  a  depth  of  ten  feet ;  in 
Side  Avenues,  six  feet  deep,  with  two  frontages,  25s.,  and  with  one 
frontage,  15s.  Wall  space,  Is.  per  square  foot.  No  Floor  space 
will  be  allotted  for  less  than  three  feet  frontage,  or  Wall  Space  for 
less  than  five  square  feet.  All  charges  must  be  paid  at  the  time  of 
Allotment. 

Silver  and  Bronze  Medals  will  be  awarded  at  the  dis- 
cretion of  the  Judges,  and  their  decisions  will  in  all  cases  be  final. 
A  complete  Classified  and  Illustrated  Jjist  of  Exhibits,  to  which 
Awards  have  been  given  by  the  Institute,  is  published  by  the 
Institute. 

Special  Medal. — A  Special  Medal  will  be  awarded  for  House- 
hold Sanitary  A|)piiances  in  ca.se  of  pre-eminent  merit,  which  will 
be  called  the  Kogkhs  Fikld  Mkdal. 

Protection  in  accordance  with  the  Patents,  Designs,  and 
Trade  Marks  Act,  1883,  will  be  obtained  from  the  Board  of  Trade 
for  j)ersons  desirous  of  exhibiting  New  Inventions. 

Forms  of  Application  for  Space  and  other  particulars  can  be 
obtained  at  the  Ofiices  of  the  Institute,  Parkes  Museum,  Margaret 
Street,  London,  W. 
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THE  ROYAL  SANITARY  INSTITUTE. 


ARTICLES   RELATING   TO    PUBLIC   HEALTH,* 
Appearing  in  the  chief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions ;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed   in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 


Hygiene  of  Special  Classes,  Trades,  and  Professions ;  and 
Municipal  Administration. 
Ri-vxc,   HiPPOLYTE  J.,  K.S.A.,  F.R.I. B.A.      Banofour  Villaoe  Asvlum 
(illustrated).     Journal  of  the  R.I.B.A.,  March  16th,  1908,  p.' 309.  ' 
A  description  of  an  asylum  erected  by  the  Edinburgh  Parish  Council  upon 
15(1  acres  of  land  about  fifteen  miles  from  the  city,  having  its  own  water  supply 
and  its  independent  system  of  drainage  in  duplicate. 

Haldane,  Du.  J.  S.     The  Removal  of  Dust  and  Fumes  in  Factories. 
Journ.  Roy.  Soe.  Arts,  Vol.  Ivi.,  No.  2896,  1908,  pp.  675-688. 
Deals  also  with  mines.     The  headings  are: — Prevention  of  Dust  Formation; 
Prevention  of  Escape  of  Dust ;   Kemoval  of  Dust ;    Arrangement  of  Ducts  for 
Exhausting  Air.     Fans  employed  in  removal  of  Dust :  Exhaust  Arrangements. 

Sragee,  S.  Hurst,  F.R.I.B.A.  Safety  Exits  for  Theatres  and  other 
places  of  Entertainment.  .Journal  of  the  R.I.B.A.,  Jan.  11th,  1908, 
p.  159. 

A  very  interesting  and  suggestive  paper,  showing  how  exit  fmni  public  buil- 
dings may  be  facilitated  by  special  arrangements  of  corridors  and  passages  to 
avoid  crushing. 

Slater,  John,  F.R.I.B.A.  Report  upon  the  14th  International  Congress 
of  Hygiene  and  Demography  at  Berlin.  Journal  of  the  R.I.B.A.. 
Oet.,"l907,  p.  710. 

A  Eeport  to  the  Institute  from  its  representative  at  the  Congress,  pointing 
out  that  the  medical  side  of  hygiene  was  much  more  prominent  than  the  archi- 
tectural. 

♦Members  or  Associates  wishing  to  file  or  catalogue  these  Titles  can,  on  application, 
be  supplied  with  excerpt  copies  for  this  purpose. 
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Woodward,  William,  F.R.I.B.A.    Recent  Fire  Legislation  for  London 
under  the  Factory  and  AVorkshop   Acts,  1895  and  1901 ;    the  London 
Building  Act,  1904:  and  the  London  Building  Acts  (Amendment)  Act, 
1905.     Journal  of  the  R.I.B.A.,  Dec.  ItJth,  1907,  p.  117. 
An  able  criticism  of  the  clauses  of  these  Acts  from  an  Architect's  point  of 


MEETINGS    HELD. 


Sessioxal  Meetings. 
London,  June  13tli. — The  meeting  was  held  in  the  Parkes  Museum, 
when  a  discussion  on  "  The  Pasteurisation  of  Milk  "  was  opened  by  Prof. 
H.  R.  Kenwood,  M.B.,  D.P.H.,  Medical  Officer  of  Health,  Stoke  Newinj- 
ton.  The  chair  was  taken  by  Col.  J.  Lane  Notter,  M.A.,  M.D.,  R.A.M.C., 
Vice-Chairman  of  the  Council.  In  the  afternoon  a  visit  was  made  to  the 
.Sudbury  Park  Dairy  Fai'm  and  the  Walker  Gordon  Laboratories,  by 
invitation  of  Mr.  and  Mrs.  G.  Titus  Barham,  who  entertained  the  Members 
at  a  Garden  Party. 

Covenfry,  June  20th. — The  meeting  was  held  in  the  St.  Mary's  Hall, 
Coventry,  when  a  discussion  on  "  Some  Aspects  of  the  Housing  Problem 
and  Town  Planning"  was  opened  bv  E.  H.  Snell,  M.D.,  B.Sc,  D.P.H., 
Medical  Officer  of  Health,  and  J.  £.  Swindlehurst,  M.Inst.C.E.,  City 
FiUgineer.  The  chair  was  taken  by  H.  D.  Searles-Wood,  F.R.I.B.A., 
Chairman  of  Council  of  the  Institute.  Visits  were  made  to  places  of 
interest  in  the  city  and  to  Kenilworth  Castle,  where  His  Worship  the 
Mayor  entertained  the  members  at  Tea. 

Examinations. 

The  following  Examinations  have  been  held  : — 

Sanilary  Scienrc  as  applied  to  Buildinijs  and  Public  tVorks. 
Manchester,  June  19th  and  2()th.     4  Candidates;  1  Certificate  granted. 

hygiene  in  its  Bearing  on  School  Life. 
Manchester,  June  19th  and  20th.     7  Candidates;  2  Certificates  granted. 

Wniiie})  Ifinllh   Vinitcrs  ami  ScJiool  Nurses. 
Manclicster,  ,Fiinc  19th  mid  20tli.     2  Candidates;  no  (Certificate  granted. 

/iixjiirlors  of  Xuistiiiref. 
Dublin,  June  12th  and  13th.     8  Candidates;  2  Certificates  granted. 
Manchester,  June  1 9th  and  20tli.     55  Candidates ;  23  Certificates  granted . 

Insjieetors  of  Meat  ami  other  Food«. 
London,  Mav  29th  and  30th.     43  Candidates;  2fi  Certificates  granted. 
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Candidates  who  have  ke(.eivei>  Cei{ti1'ICates. 

Sanitary  Science  as  ajiplied  to  Buiklini/s  and  Public  Works. 

Bailey,  Thomas  Eichaed. 

Hygiene  in  its  Bcaiinr/  on  Scliool  Life, 

GrAEDNEB,    MaEGAEET.  GeITPITF.S,  DoE.V. 


Inspecton 
ArcocK,  Geoege  Henry. 
Baeclay,  Florence. 
Bateman,  Aethue. 
BowEE,  Maetua. 
Caetee,  Atkin  Smith. 
Cowley,  George  William. 
Dyson,  John  AVilliam. 
Faenell,  William  Eobert. 
Fletchee,  Thomas  Deinkwateh. 

FOESTEE,    ClIAELOTTE    MaRGAEET 

Haire. 

HoLDEN,  WiLLIAlM  ARTHUR. 

Leach,  William. 


of  Nuisances. 

Lendon,  Herbert. 
Lord,  Bessie. 
Middleton,  Harry. 
Pascoe,  Rose  AVells. 
Perks,  Walter  Richaeu. 
Richardson,  Maud  Augusta. 
Ryan,  Minnie. 
Selby,  James  William. 
Sewell,  Thomas. 
Sumnee,  Heney. 
Tate,  John  William. 
ToLEDANo,  Stella  E. 
Wixteebottom,  Arthur. 


Inspectors  of  Mea\ 
Atkins,  Alban  Crofton,  Major,  A.8.C. 
Baker,  Benjamin. 
Barnes,  William. 
Barnett,  Fred. 

Cunningham,  William  Meldelm. 
Davis,  Philip. 
Gardner,  Charles  T. 
Green,  Henry  Charles. 
Haigh,  Tom  Vickeeman. 
Hurst,  William  Henry  James. 
Jackson,  Albert  Arthur. 
Jerrom,  John  Henley  Grimley. 
Mills,  Alfred  Thomas. 
MoNKCOM,  Henry  Charles. 


and  other  Foods. 

NuNN,  Chaeles  Heney  Napiee,  Vapt., 
A.S.C. 

Over,  Geoege  Complin. 

Peveeett,  Wa  lter. 

Shail,  Albert. 

Smith,  George. 

Tayloe,  Haery  Thomas. 

Tweed,  Charles  Casburn. 

Watt,  William  Alexander. 

Welman,  Arthur  Pole,  Major,  A.S.C. 

Williams,  John  Thomas. 

Williamson,  William  Alex.  Finis- 
ton,  Major,  A.S.C. 

Winter,  John  Eenest. 


FORTHCOMING    MEETINGS. 


Examinations. 
In  Sanitary  Science  as  applierl  to  Buildings  and  Public  Works,  for 
Inspectors  qualifying  for  menibersliip,  in  Hygiene  in  its  bearing  on  School 
Life,  for  Women  Health  Msitors  and  School  Nurses,  and  for  Inspectors 
of  Nuisances. 

Binninghani,  July  3rd  antl  4th. 
For  Inspectors  of  Meat  and  other  Foods — 
Leeds,  July  24th  and  25th. 
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Calendar,  July,  1906. 

As  fur  ns  at  present  arranged, 
i    SI  Examinations— Birmingham. 
13—22.    Congress  and  Exhibition,  Cardiff. 
OK    c'  1  Examination  for  Inspectors  of  Meat  and  Other  Foods,  Leeds. 


BILLS   BEFORE   PARLIAMENT. 


The   Council    have  considered  the  following  Bills,   \\hicli   ;ire   now   before 
Parliament,  and  the  action  taken  is  noted  in  each  case : — 

Chihlren.  Ordered  to  be  brought  in  by  Mr.  Herbert  Samuel  and  Mr.  Secretary 
Gladstone. 
A  Bill  to  consolidate  and  amend  the  law  relating  to  the  protection  of  children 
and  young  persons.  It  contains  sections  dealing  with  infant  life  protection, 
prevention  of  cruelty  to  children  and  young  persons,  juvenile  smoking,  reforma- 
tory and  industrial  schools,  juvenile  offenders,  etc. 

A  petition  was  sent  in  favour  of  this  Bill. 

Dairies  (Scotland).     Presented  by  Mr.  Gullnnd,  supported  by  Sir  John  Tuke, 

Mr.  Cleland,  Mr.  M'Callum,  Mr.  Pindlay,  Mr.  Sutherland,  Mr.  Barnes, 

Mr.  M'Crae,  Mr.  Younger,  Mr.  Menzies,  Mr.  ^Vilkie,  and  Mr.  Esslemont. 

A  Bill  to  consolidate  the  law  as  to  dairies  in  Scotland ;  to  provide  for  the 

registration  of  dairymen  and  for  the  inspection  of  dairies  and  cows,  and  to  give 

local  authorities  power  to  regulate  the  milk  supply. 

A  petition  was  sent  in  favour  of  this  Bill. 
Jnfant  Life  I'rotertion.     Presented  by  Mr.  Staveley  Hill,  sujiported  by  Mr.  Lee, 
Mr.  Hay,  Mr.  Hills,  Mr.  Eanisay  Macdonald,  and  Mr.  Xicholls. 
A  Bill  to  extend  the  provisions  of  the  Infant  Life  Protection  Act,  1897,  to 
cases  \\here  only  (jne  child  is  taken  to  be  nursed  or  maintained,  and  to 
provide  for  more  efficient  protection  and  sui)ervision  of  such  children. 
A  petition  was  sent  in  favour  of  this  Bill. 
Metropolitan  Sewers  and  Drains.      Presented  by  Mr.  Dickinson,  supported  by 
Sir  William  Bull,  Mr.   Bowles,  Sir  AVilliam    Collins,   Mr.   Crooks,   Mr. 
Timothy  Davies,  Sir  George  Fardell,  Mr.  Claude  Hay,  Sir  Henry  Kimber, 
Earl  Percy,  Sir  Albert  Spicer,  and  Mr.  AVaterlow. 
A  Bill  to  amend  the  state  of  tlie  law  relating  to  combined  drainage. 
A  petition  was  sent  in  favour  of  this  Bill. 
Public  Health.     Presented  by  Mr.  CJooper,  supported  by  Sir  Walter  Foster,  Mr. 
Bowernian,  .Mr.  Crooks,  and  .Mr.  Straus. 
A  Bill  to  make  tlie  council  of   an  administrative  county  the  predominant 
sanitary  authority  of  such  county,  and  to  give  it  power  to  supersede  any  local 
authority  in  the  county  which  may  neglect  or  refuse  to  carry  out  any  of  its 
statutory  duties.      The   Bill   provides  for  the  a|)|)ointment  of   county   medical 
officers  of  healtii,  and  deals  witji  the  (|uestion  of  tiie  qualifications  of  medical 
ollicers  of  health  and  >anitan  iiis]icctors,  and  the  question  of  tenure  of  oflice. 
A  petition  was  .«ent  in  favour  of  this  Bill. 
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Public  Health  Act  (1876)  Amendment  (Water  lUijhts).  Presented  by  Mr.  Leif 
Jones,  supported  by  Mr.  Brace,  Mr.  Helme,  Viscount  Helmsley,  Mr. 
M'Grae,  Mr.  J^icholls,  ]Mr.  Charles  Eoberts,  Mr.  Shackleton,  Mr.  Scares, 
and  Mr.  Liike  White. 

A  Bill  to  empo^^•er  local  authorities  to  acquire  water  rights,  within  or  without 
their  district,  otherwise  than  by  agreement. 

A  petition  was  sent  in  favour  ot  this  Bill. 
Public  Health  Officers.     Presented  by  Sir  Walter  Foster,  supported  by  Sir  .John 
Tuke,  Sir  Francis  Powell,  and  Mr.  Cooper. 

A  Bill  to  ensure  that  none  but  those  properly  qualified  shall  be  appointed  as 
medical  officers  of  health  or  sanitary  inspectors,  and  to  give  such  officers  and 
inspectors  security  in  their  tenure  of  office. 

A  petition  was  sent  in  favour  of  this  Bill. 
Uoiisiiuj.   Toxon    Planning,  etc.      Presented    by    'Sir.    Burns,    supported    by    31r. 
Attorney-Genei-al,  the  Lord  Advocate,  and  Dr.  INIacnamara. 

A  Bill  to  amend  the  la^'  relating  to  the  housing  of  the  working  classes  ;  to 
provide  for  the  making  of  town-planning  schemes ;  and  to  make  further 
provisions  with  respect  to  the  appointment  and  duties  of  county  medical  officers 
of  health. 

The  following  notes  upon  the  Bill  were  sent  to  a  member  of  Parliament,  witli 
the  request  that  he  should  lay  them  before  the  Committee  of  the  House  of 
Commons  when  the  clauses  of  the  Bill  were  being  considered : — 

On  clause  57. — The  Institute  agree  to  the  principle  embodied  as  to  the  com- 
pulsory appointment  of  county  medical  officers  of  health,  and  they  look  forward 
to  an  increase  in  the  duties  of  such  officers,  and  a  strengthening  of  their  power. 

On  clause  58,  sub-section  2. — The  Institute  consider  that  as  the  new  duties 
imposed  by  this  section  will  further  jeopardise  the  position  of  many  district 
medical  officers  of  health,  their  tenure  of  office  should  be  made  more  secure. 

Generally  on  the  Bill. — The  Institute  consider  that  owing  to  the  large  amount 
of  work  devolving  upon  the  Local  Government  Board,  it  is  desirable  that  there 
should  be  as  far  as  possible  a  tendency  to  extend  the  powers  of  county  councils 
in  the  carrying  out  of  the  Housing  and  Town  Planning  Act. 

Homn  Worlc  Kcgulation.  Presented  by  IMr.  Eamsay  Macdonald,  suj)ported  by 
Mr.  George  Eoberts,  Mr.  Edmund  Lamb,  Sir  Gilbert  Parker,  Mr.  Wedg- 
wood, Mr.  Bennett,  Mr.  Pirie,  Mr.  Seddon,  Mr.  Thomas  Corbett,  Mr. 
MitcheU-Thomson,  and  Mr.  Fenwick. 

A  Bill  to  provide  for  the  better  regulation  of  home  industries  by  the  cer- 
tification of  all  persons  to  wliom  work  is  given  to  be  done  at  their  own  homes. 

A  petition  was  sent  against  this  Bill,  on  the  same  grounds  as  those  set  out 
last  year. 

The  following  Bills  \\ere  also  considered,  but  no  action  was  thought 
desirable : — 

Hmising  of  the   Working   Classes  Acts  .iinendment. 
Housing  of  the   Worlcing  Classes. 
Housing  of  the  Working  Clauses  (Ireland). 
Nurses  (Registration). 
Nurses  liegistraiion  (No.  J). 
Sale  of  Food  and  Drugs  Acts  ( AincndinenlJ  (Scotland), 
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LIST    OF    MEMBERS   AND   ASSOCIATES 
ELECTED, 

JixE,  190S. 


MEMBEES. 

Marked  thus  have  passed  the  Examination  of  the  Institate  in  Sanitary  Science  as  applied 
to  Buildings  and  Public  Works. 
I  Mai-ked  thus  have  passed  the  Examination  for  Inspectors  of  Nuisances. 
Keg.        Date  of 
No.       Election. 

'""  1908.  June.     B-ULLie,  Charles  Edward   Cecil,  .vssoc.m.ixst.c.e., 

29,  Oxford  Gardens,  X.  Kensington. 
"'"-1908.  June.     Bexsett,   Edward    Henry,    UitoxeUr   Xew   Bead, 

Derhy. 
■-■*'' 1908.  June.  *Bexnett.    !Malconi    Bei-esford,    1.5,    Pon'is   Square, 

Brif/hton. 
-""  1908.  June.  *Bkowx,  Eobert,  Moni-  Hall  Farm,  Worslhorne,  >ie«r 

Burnlei/. 
■■""1908.  June.  »Bbowx, 'William  Alfred,    n'oodside,  I'oUards  Hill 

Xorth,  Xorbtiri/,  iS.  W. 
""1908.  June.     BnrcK,    Charles    William,    assoc.m.inst.c.e.,    58, 

Cardeii  Place,  Aherdeen. 
■-"'  1908.  June.     Bkvcesox,    Arthur   B.,    Toivn    Clerk,    Town    Hall, 

Woolwich. 
'■"''1908.  June.  JD.vlzell,  Arthur  George,   General  Deliveri/,    Van- 

couvtr,  British  Columbia,  Canada. 
-'"  1908.  June.t'Dow,  Thomas  Cramp,  2,  Xewhaven  lioad,  Leii/i. 
•"*°1908.  June.    Elder,  Mi.ss  Elizabeth  F.,  m.b.,  ch.b.,  'tS,  Slacei/ 

Koad,  Cardiff. 
*"'  1908.  June.  *Faekek.  Frederick  Robert,  f.s.i.,  2,  Coleman  Street, 

B.C. 
""'1908.  June.     Gkimwood,  Geoi-ge  Francis,  Borough  Emjineer,  4'C; 

Monmouth. 
"'"1908.  June.  •HAnitiXGTox,  Wilfred  William,  19,  Treror  Square, 

Knightsbridge,  S.  W. 
'""'  1908.  June.     Hayes,  Harold  St.  George  Bown,  assoc.m.ixst.c.e., 

42,  Strathearn  Boad,  \Vimble(lon  Park,  S.  W. 
""'1908.  June.    Hodsox,   Laurence,  S.,  p.a.s.i.,  22.3,  Seven  Sisters 

Jtoad,  Fiusbiirg  Bark,  N. 
^''"'1908.  June.     Hutchixsox,  James  Randal,  m.b.,  ch.b.,  u.r.ii.vitT., 

I'liblit  Hetillh  Offices,  Town  //all,  Manchester. 
"■"  1908.  June.     Jack,  Gavin  Heynes,  County  Surveyor,  The  Shire 

1/all,  Hereford.' 
'•"'- 1908.  June.     JoiiNsox,  Harry,  F.c.i.s.,  House  Governor  and  Setre- 

tari/.  The  /yficester  Jnjirmari/,  Leicester. 
""1908.  June.  •Khosla,  liatan  Chand,  «.a.,"1;j,  Gi>*//  //{//,  £/}</><•)• 

Norwood. 
""1908.  June.t'Kixcii,  Maurice  Wiiinley,  1,  Allison  /toad,  Acton. 
"'^  1908.  June.     Linton,   Stanley  F.,    m.d..   H.bc,  Senior   Astitlanl 

Medical  Officer,  Mon.^all  //ospital,  Manchester. 
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'1908.  June.     MATTilEW,  Stanley,   South   rilla,    Crow  JS'eat   I'arlc. 

Dewahury . 
'°]908.  June.  *Nunx,  Lewis  Edgar,  425,  Edgware  Road,  W. 
■'1908.  .June.     Powell,  .loshua,  si.r.c.s.,  l.'s.a.  (M.O.fl.),  Adpar. 

Neivcastle  Emhjn,  South  Wales. 
'°  1908.  June.  *QtriGLEY,  John,  Junr.,  22,  Lam-iston  Place,  Edin- 
burgh. 
"  1908.  .June.  *RoaERs,  "William  Julius  Ciaxton  {Sanawar,  Punjab, 

India),  c/o  Thos.  Cooh  ^f  Son,  Liidgate  Circus,  B.C. 
'"  1908.  June.     Both,  Colonel  Eeuter   Emerich,    m.e.c.s.eng.,   52, 

College  Street,  Sydney,  Australia. 
'■'  1908.  June.  *Self,  Sidney  Arthur,  18,  Dalmeny   Road,   Tufnell 

Pari;  N. 
"  1908.  June.    Stedmax,  Thomas  Bernard,  m.d.lond.,  d.p.h.camb. 

(M.O.H.),  Selby,  Forks. 
'■'  1908.  June.     Tiiiothy,  Ernest,  Assoc. m.isst.c.e.,  24,  Woodland 

Road,  Upper  Norwood,  S.E. 
'"1908.  June.     Venning,    Harry    John,    a.r.i.d.a.,    p.a.s.i.,    19, 

Hanover  Square,   W. 
*°1908.  June.     Williams,    Frederick    Mann,    l.r.c.p.edin.,    l.m., 

M.R.C.S.,  D.p.H.C'AMH.   (M.O.H.),  Municipal  Offices, 

/'h/iiioi'ih. 

ASSOCIATES. 

t  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Nuisances. 

5  Marked  thus  have  passed  the  Examination  in  Practical  Hygiene  for  School  Teachers. 

II  Marked  thus  have  passed  the  Examination  for  Women  Health  Visitors  and  School  Nurses. 

M  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Meat  and  Other  Foods. 

""1908.  .June.  JArnold,    Miss   Frances,    Governor's   House,    H.M. 

Prison,  Lancaster. 
""  1908.  June.  JBland,  Samuel  Patrick,  Kilburnie,  Hythe,  Kent. 
"'"1908.  .June.  JBoegaes,  William  Henry,  8,  Oval  Road,  Regent's 

Parl;A\W. 
""'1906.  Jan.     jBrain,    Albert    H.,     f'otincil    Offices,    Kingstvood, 

Bristol. 
""1908.  .June.  JErock:let!ank,  Miss  Ohve,  20,  Myton  Gate,  Hull. 
""  1908.  June,  s  Bruhl,  Mrs.  Alice,  Triplow,  Rouiford,  Esse.v. 
'"'  1908.  .June.     Chasseaud,  John,  ( 'hief  AssiMant  Engineer,  M.D.D., 

Cairo,  Egypt. 
""  1908.  June.  JChubb,   Frederick    E.,    0,    Old    I'riory,    J'lympton, 

Devon. 
"'"1908.  June.  tCLAP.soN,  Herbert  William,  159,  High  Street,  Dept- 

ford. 
"''  1908.  June.  xDent,  Miss  Ethel  Augusta,  Ouseqate  School,  Selbit, 

Tories. 
'"- 1908.  .June  s  Dinsdale,  Miss   Annie,   Barleycote,  near  Keighlei/, 

Vorks. 
""  1908.  June.  +Drew,  John  Henry,  Toivn  Hall,  Horbury,  Vorks. 
"'■'  1908.  .Tune.  JGoundht,  Walter  Edwin,  55,  Horsford  Road,  Brix- 
ton Hill,  s.  ir. 
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No.        Election. 

'"'1908.  .Iiuie.  iH AYSEV,  AVilliaui  Lewix,  'fJn  (Jhn,  Harr'mgay  Pari-, 

Crouclt  F.nd,  N, 
'"■  1908.  June.    Hogbix,  Percy  James  Kirkliam,  39,  Dour  Street, 

Dover. 
"''"  1908.  June.  +Jacksox,  John  AVilliam,  22,  Milner  Street,  Acomh, 

Tori: 
'"■1908.  June.     Jaffa,  Marcus,  112  &  114,  U'uih  Street,  Deptford, 

S.E. 
*'^'  1903.  Oct.     tJAMES,  W.  D.,  SpringfeJds,  I'ontardtilais,  Olam. 
■""  1908.  June.  JJonxsox,    Percy  Alfred,    The  Lodr/e,    Bonner   Htll 

Road,  Kinijston,  Surrei/. 
*'"  1908.  June.  JLee.  Alfred',  District  Council  Offices,  Southall. 
*'""  1908.  June.  ||  Letters,  Miss  Fanny   Eiordan,  3,   Callow  Street, 

South  Kensin(/ion,  S.  W. 
""'1908.  June.  5Love(;uove,  Miss  Ko.se,  28,  Cassland  lioad.  Thorn- 
ton Heath. 
'"-1908.  June.  jLucK,   George   E.,    28,   St.   John's    Church    lioad, 

Folkestone. 
""^1908.  June.  sMacdoxald,  Miss  Isabella,  Balado,  Kinross,  N.B. 
"'"1908.  June.  +Mexon,  Chittayil  Parameswara  {Ernahidam,  Cochin 

State,  India),  1,  St.  Luke's  Road,  Baijsivater,  W. 
'"■'1908.  June.  ^Mitchell,    George   Edwin,    Ashen    Road,    Clare, 

ir.  Suffolk . 
"""  1908.  June.  +M1TC1IELI.,  George  AVilliani,   I'rospect  Place,  I'ocl-- 

linc/ton,  Yorks. 
*"''  1908.  June.  JMrnRAY,  Michael  Joseph,  Sanitary  Inspector,  Ran- 

r/oon,  Burma. 
"""  1908.  June.  iPATEKSOTf,  George,  EastJteU  Farm,  Penicuik,  Mid- 
lothian. 
"""  1908.  June.  JPhillips,  Jcseph  Heathfield,   35,   Ba-ners  Street, 

Jjiswich. 
"'"1908.  June.  JPike,  John  Percy,  35,  Kimberlei/  Road,  Stockwell, 

S.  W. 
"■'1908.  June.    Pixel;,,  Miss  Helen  Lucia  Mary,  b.sc,  St.  Faith's 

Vicarac/e,  Stoke  ytwin</ton,  N. 
""1908.  June.  JSai.mon,  Frederick  Charles,  \,  James  Street,  {ffle'l 

Road,   O.cford. 
""  1908.  June.     Smaut,  Miss  Winifred  C,  52,  iVor/nlk  House  ]{oad. 

Streathani,  S.W. 
""1908.  June.  JSmith,  Albert  Edward,   Uodstone    Villa,    I'ieivslej/, 

Middlcse.c. 
'"'  1908.  June.  +t>PiCKErr,  T.  L.,  Council  Offices,  Barri/,  G'lani. 
"■'  19UH.  June.  tWlllTEUOl'KE,  Thomas,  1,  \eu'  Road,Rainhill,  Lanes. 
"■'1908.  June.  |\Vjiii'1',  Alfred  Herbert,  23,  Kerrison  lioad.  Batter- 
ma,  S.  W. 
""  190M.  June.  JW'oodii.m.j.,  Percy  C,   The   /.(lunt.i,  Harrow   I'irw. 

Wealdstone,  Middlese.r. 
"'■'  1908.  June.MjVuuKE,  John,  Station  lioad,  Brierhij  Hill,  Staffs. 
""■1908.  June.  sYouNO,    Miss   Agne.s    ISiddons,    Dincro/t,   Kinross, 

A'.B. 
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THE  ROYAL  SANITARY  INSTITUTE. 

REVIEWS   OF    BOOKS. 


Manchester  Coiu'oiiatiox  :  The  Citv  Sikvevor'.s  Memouaxulji 
OF  Velocities  and  Discharoes  of  a  Circllar  Sewer,  etc. 
This  may  truly  be  called  a  monumental  work ;  it  represents  the  embodiment 
of  an  aspiration  that  affects  all  engineers  at  some  time  or  other,  namely,  to 
produce  a  set  of  tables  and  diagrams  that  shall  for  ever  do  away  with  the 
necessity  for  further  calculation.  Each  section  has  the  modest  title  of  a 
"  Memorandum,"  but  the  whole  work  consists  of  a  bound  folio  three  inches 
thick.  It  contains  tables  and  graphic  diagrams  showing  the  \'elocity  and  dis- 
charge at  every  inch  in  depth  in  pipe  sewers  -i  in.  to  3  ft.  diameter,  at  a 
complete  series  of  gradients.  Similar  information  is  given  regarding  circular 
brick  sewers  from  2  ft.  to  10  ft.  diameter,  and  standard  egg-shaped  brick  sewers 
from  2  ft.  6  in.  by  1  ft.  8  in.  to  6  ft.  by  4  ft.  The  formulae  by  which  the  tables 
have  been  compiled  are  given  together  with  the  coefficients,  and  instructions  for 
the  conversion  of  tables  calculated  by  one  coefficient  of  friction  to  the  corre- 
sponding values  for  any  other  coefficient.  Some  useful  hydraulic  memoranda 
bring  the  tables  to  a  close.  It  does  not  appear  that  this  work  is  obtainable  by 
the  public,  but  its  presence  in  every  municipal  and  sanitary  engineer's  office 
would  be  hailed  with  satisfaction  by  those  who  have  now  to  make  their  calcula- 
tions over  and  over  again.  11.  A. 

Labouk  and  C'uii.nuooi).* 

•'  Hygiene  in  education '"  is  the  keyaijte  struck  by  this  little  book,  which 
sings  the  right  song  all  the  way  through  ;  and  though  the  accompaniment  is 
often  laboured,  borrowed,  and  overstrained,  the  meaning  of  the  song  is  original 
and  clear. 

The  doctor's  real  work  in  school,  writes  the  author,  does  not  consist  in  the 
mere  dealing  with  questions  of  sanitation  and  the  prevention  of  infection. 
His  real  work  is  concerned  with  the  healthy  organism  of  childhood.  His  goal 
i*  education,  not  the  mere  checking  of  infection  and  disease. 

A  child's  play  comes  first  in  the  preservation  of  the  healthy  organi--m. 
The  doctor's  need  of  training  before  he  can  touch  this  side  of  his  difficult 
task — play — is  told  in  an  anecdote  of  a  great  physician,  who  urged  upon  a 
teacher  that  all  little  girls  should  teach  themselves  hygiene  by  practising  it  in 
play  with  their  dolls.  The  doctor  added  naively.  "  Z\Iy  little  girl  does  if 
voluntarily  in  washing,  dressing,  and  caring  for  her  doll.  I  should  like  all 
little  girls  taught  such  play.'" 

Play  taught ! — is  not  such  play  merelj*  a  new  task  ?  Is  not  play  the  spon- 
taneity of  imagination  founded  upon  experience  that  deals  with  memories 
and  not  with  new  ideas,  thrust  upon  a  child  through  its  toys  ?  Happy 
the   nation   that   is    supplied   with   young    medical   men    (why    not    women  ?) 

*  Labour  and  Childhood,  by  Margaret  lIcMillan.  "JOS  pp.,  8vo.  Swan  Sonuenscheiu 
&  Co.,  Ltd.    Price  Ss.  6d. 
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who  have  graduated  in  co-educational  schools  and  taken  "courses  of  observa- 
tioa '"  iu  their  sisters'  nurseries  before  undertaking  the  medical  inspection  of 
-schools. 

FoUow  iiig  play  comes  work  in  school ;  here  the  doctor's  task  is  more  obvious 
and  the  training  will  be  easier.  To  recognise  that  "if  any  subject  does  not 
invoke  power  and  improve  the  health  of  the  organisms  of  the  child,  it  is  not 
wortli  learning."  That  "  health  is  a  product  of  right  learning :  good  teaching 
is  founded  on  physiology." 

The  acquisition  of  habits  is  discussed  with  wisdom,  and  shows  a  knowledge  of 
life ;  the  forming  of  the  habits  of  cleanliness  even  as  a  school  practice,  unles- 
associated  with  a  home  or  medical  ideal,  is  shown  to  be  impossible.  What  is  tlie 
Cleansing  of  Persons  Act  worth  with  regard  to  children  ?  Supposing  children 
were  seized  and  washed  by  law  in  a  specially  furnished  kind  of  bath  of  correction, 
would  such  measures  form  the  basis  of  new  habits  ?  As  well  hope  a  child  might 
learn  to  love  books  by  being  forced  at  rare  intervals  to  have  a  spelling  lesson  in 
a  police  cell. 

'•Mind  in  the  making"  must  no  longer  be  rudely  interrupted  in  young  children, 
but  they  must  be  allowed  "to  remain  nit/i  ivnii'lerin;/  mind  on  the  knees  of  their 
good  mothers,  touching,  dreaming  in  peace,  and  coming  forth  from  this  baptism  of 
emotion  thinkers,  discoverers,  poets,  saviours." —(.Se;/He/w.)  Then  time  must  be 
given  freely  to  the  school  youth  that  it  may  grow  in  deftness,  as  do  the  savages 
by  nature's  laws ;  it  takes  longer  to  become  a  man  than  a  beast,  a  civilised 
man  than  a  savage.  On  the  pain  of  limiting  all  healthy  development  whatso- 
ever, school  life  must  not  hinder  the  impulse  for  progressive  self-projection  : 
education  nmst  give  free  play  to  this  impulse,  and  as  soon  as  boys  and  girls 
really  begin  to  require  instruments  (or  toys)  of  work  or  play  they  should  begin 
by  making  something,  rude  or  simple,  but,  to  the  child,  effi-ctive. 

That  the  discrimination  of  the  medical  man  is  ni-eded  to  gauge  the  nonnni 
child  afresh  is  maintained  :  a  trained  mind  outside  the  routine  of  the  teacher's 
life,  apart  from  legislation. 

And  not  only  are  the  subjects  of  the  curriculum  to  be  reconsidered  by  the 
doctor  and  fitted  to  the  child's  life  and  org;>nism,  but  the  methods  are  to  help 
his  growth.  J"'or  example,  there  is  hygiene  of  instruction  in  mathematics.  We 
know  tills,  Ix'cause  children  have  been  injured  physically  by  learning  in  the 
wrong  way:  and  strengthened  physically  and  morally  by  learning  in  the  right 
way.  Moreover,  tliey  hated  the  wrong  movements  just  as  they  would  hate 
having  their  fingers  twisted  backwards ;  but  they  enjoyed  the  right  ones,  just  as 
they  would  enjoy  walking  and  jumping. 

It  is  sometimes  asked  :  •'  Could  not  the  trained  hygiene  teacher  do  all  this 
better  than  the  doctor'.'"  .Maybe,  if  there  must  be  choice  of  one  or  the  other; 
but  the  task  is  so  enormous:  tlie  making  and  administering  of  educational  law  is 
so  compliiuited,  the  ma.ss  of  public  opinion  among  parents  so  conservative  of  old 
methods  that  have  become  antiquated  in  the  changing  conditions  of  life,  that 
tlie  schools  gratefully  recognise  the  lielp  that  will  be  given  them  by  the  medical 
man  whose  training  has  covered  a  wider  field  than  that  of  medical  mea.sures 
only,  and  has  embraced  also  the  study  of  the  normal  condition  of  the  healthy 
orgiinism  of  childliood.  1.  W.  W. 
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ARTICLES   RELATING   TO    PUBLIC    HEALTH,* 

Appearing  in  the  chief  British  and  Foreign  Journals  and  Transactions. 

Abstracts  of  Titles  classified  in  this  List  under  the  following  headings : — 

Science  in  Relation  to  Hygiene  and  Preventive  Medicine. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 

Municipal  Administration. 

Building  Materials,  Construction,  and  Machinery. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 

Heating,  Lighting,  and  Ventilating. 

Personal  and  Domestic  Hygiene. 

Th^  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed   in 

the  lAhrary  of  the  Institute  for  the  use  of  the  Members  and  Associates. 


Science  in  relation  to  Hygiene  and  Preventive  Medicine. 
IJuxx'AN,  F.M.     Industrial   Eutomoloijv :    The  Economic  Importance  of 
a  Study  of  Insect  Life.     Joiirn.  Hoy.  Sac.  Art.'<,  Vol.  LVl.,  No.  28;)6, 
1908,  pp.  688-69G. 
Deals  chiefly  with  malaria  and  sleeping  sickness.     Discussion  at  end. 

Hygiene  of  Special  Classes,  Trades,  and  Professions ;  and 

Municipal  Administration. 

Adlkk,  Nettie,  Miss.    Child  Worl^ers  and  Wage  Earners.    Journ.  Roy. 

Soc.  Arts,  Vol.  LVL,  No.  2899,  1908,  pp.  7:38-747. 

Notes  certain  conditions  in  oui'  social  order  which  go  against  tlie  welfare  of 
cliildren  and  the  steps  taiien  to  combat  the  evil,  and  suggests  further  measures. 
Cotton-trade,  shops,  street- trading,  home  industries,  agriculture  are  the  subjects 
treated  of. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 
Beadle,  Cl.vyton.     Some  Observations  upon  tlie   Underground  AVater 

Supplies  to  the  Thames   Basin.      Jonrn.   Rov.   Soc.   Arts,  Vol.  LVL, 

No.  2895,  p.  (556. 

Deals  with  Kent.  The  headings  are  :  Depletion  ;  Available  supplies  ;  Intil- 
tration  from  Thames ;  Amount  of  water  pumped ;  General  observations  and 
conclusions.  There  are  appendices  and  tables  giving  statistical  details  of  the 
amount  of  \iater  pumped  in  various  districts  and  the  areas  of  permeable  beds, 
etc.,  in  relation  tcj  percolation.     Discussion  at  end. 

HoRTux.    Theodore.       Sanitary   Patrol   of   Watersheds.       Enqineerina 

Record,  June  20tli,  1908,  p.  7(i9. 

Indicating  danger  of  contamination  of  water  supplies,  and  recommending 
systematic  inspection. 

Thompson,    Sanford    E.       Permeability    Tests   of    Concrete    with  Ithe 
addition  of  Hydrated  Lime.      Engineering  Record,  June  27th,  1908, 
p.  806. 
Particulars  of  tests  with  hydrated  lime  added  to  Portland  cement  concrete  to 

secure  water  tightness  for  tanks  and  reservoirs. 

*  Members  or  Associates  wishing  to  file  or  catalogue  these  Titles  can,  on  applicatioD, 
be  supplied  with  excerpt  copies  for  this  purpose. 
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MEETINGS    HELD. 


C<>.\(;i!i:ss    AXD    Kxiiiuiimx    at   Cakdikf. 

Tlie  Twuntv-fourtli  Congress  and  Exhibition  of  the  Institute  was  lield 
at  Cardiff  from  .July  13th  to  18th,  1908. 

Very  suitable  accommodation  was  provided  for  the  meetings  in  the 
Citv  Hal],  Law  Courts,  aud  Engineers'  Institute ;  and  excellent  ari-ange- 
raents  were  made  for  the  reception  and  convenience  of  members. 

The  Exhibition  was  held  in  the  Exhibition  Pavilion,  Catliays  Park. 

The  Congress  was  received  by  the  Rt.  Hon.  Tlie  Lord  Mayor  ( .\lder- 
man  Illtvd  Thomas,  J. P.),  who  formally  opened  the  Exhibition. 

The  First  General  Meeting  was  held  (,n  July  loth.  Tiit  Rt.  lion. 
The  Earl  of  Plymouth,  P.C.,  ('.B.,  Lord  Lieutenant  of  Glamoi-ganshire, 
was  installed  as  President  of  the  Congress  and  delivered  his  Inaugural 
Address. 

The  business  of  the  Congress  was  divided  into  two  Sections  and  eight 
special  Conferences ;  particulars  of  these  are  given  in  the  Programme  of 
the  Congress  in  the  Supplement  to  No.  5  of  the  Journal. 

During  the  Congress  .S3  Addresses,  Lectures,  and  Papers  were  read  in 
1;')  meetings.  The  President's  Address  and  the  Popular  Lecture  are 
published  in  the  ciu'rent  .Journal. 

The  papers  read  in  the  Sectional  and  Conference  meetings,  witli  the 
discussions  upon  them,  will  be  published  in  subsequent  numbers  of  the 
.loumal. 

During  the  meeting  I'^ixcursions  were  made  to  Caerwent,  Parknewydd 
Sewage  Farm,  Barry,  Minehead,  Flat  Ilolm  Island,  Taffs  Well,  Cardiff 
Bute  Docks,  Ely  I^aper  Works,  Cardiff  Mental  Hospital,  Cardiff  Infirmary, 
Royal  Hamadryad  Seamen's  Hospital,  Dowlais-Cardiff  Steel  Works,  Cardiff 
Waterworks  in  Breconshire,  Lewis  Merthyr  Collieries,  Cambrian  Collieries, 
Llwynpia,  Ilfracombe,  Chepstow,  Tintern,  and  Hereford. 

The  members  were  most  hospitably  entertained  at  a  Conversazione  in 
the  City  Hall  by  the  Chairman  of  the  Local  Committee,  Councillor  .Tames 
Robinson,  and  at  Garden  Parties  by  The  lit.  Hon.  'I'he  I-'.arl  of  Plymoutli, 
and  Sir  Clifford  .J.  Cory. 

'I'he  numljers  attending  the  Congress  were  as  follows :  Delegates,  43.') : 
Members  and  Associates  of  the  Institute,  332  ;  .Vssoeiates  of  the  Congress 
and  other  Subscribers,  80;  Complimentary  and  Press,  IQO;  making  a 
total  of  ;t47. 

Delegates  were  appointed  by  239  Authorities  and  learned  Institutions. 

Till-;  CL<miN(;  Meeting. 

The  Closing  Meeting  of  tin-  Congress  was  held  on  Friday,  .Jidy  17tii, 
Mr.  II.  D.  Searle.s-Wood,  I'Ml.I.B.A.,  the  Chairman  of  Council  presided. 

Re])orts  of  work  done  in  the  different  Sections  and  Conferences,  and 
tiie  liesoluticMis  passed,  were  read  by  (he  resjjective  Secretaries,  and  the 
Ile.solution>  were  referred  to  the  Council  of  the  Institute  for  consideration. 
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Proposed  by  tlie '  Chairman ;  seconded  by  Dr.  C  Sanders  (West 
Ham)  : — 

Eesolteb. — ''That  The  Eoyal  Sanitary  Institute  and  the  members  of  the 
Congress  desire  to  express  their  most  sincere  thanks  to  the  Right  Hon.  The 
Lord  Mayor  and  the  Lady  Mayoress,  and  to  the  Corporation  of  the  City  of 
(Airdiff,  for  the  cordial  manner  in  which  the  Congress  has  been  received,  and  for 
the  personal  kindness  and  hospitahty  extended  to  the  members." 

Proposed  bv  Mr.  W.  Kave-Parry,  M.Inst.C.E.  (Dublin) ;  seconded  by 
Dr.  D.  S.  Davies  (Bristol)  :— 

Eesolved. — "That  the  hearty  thanks  of  The  Eoyal  Sanitarj' Institute  and 
of  the  Congress  be  presented  to  the  Corporation  of  tlie  City  of  Cardiff,  and  to 
the  Coimcil  of  the  Institute  of  Engineers,  for  their  courtesy  in  placing  at  the 
disposal  of  the  Congress  such  appropriate  and  convenient  buildings  for  the 
various  meetings." 

Proposed  bv  Mr.  \Y.  \Vhitaker,  F.R.S.  (  London) ;  seconded  bv  Dr.  E. 
Walford  (Cardiff)  :— 

Eesolved. — "  That  the  sincere  thanks  of  the  members  of  the  Congress  be 
accorded  to  Sir  Clifford  J.  Cory,  Bart.,  M.P. ;  to  Councillor  .James  Eobinson  and 
Mrs.  Eobinson :  Principal  Griffiths  and  others,  who  placed  their  motor  cars  at 
the  disposal  of  the  members  ;  the  Merthyr  and  Aberdare  Farms  Committee  ;  the 
Barry  Eailway  C(j. ;  Mr.  Edmund  Hancock,  .lunr. ;  the  South  Wales  and  West 
of  England  Branch  of  the  Society  of  Medical  Officers  of  Health  ;  Alderman 
Eobert  Hughes,  .LP. ;  Mr.  C.  H.  Priestley  ;  the  Committee  for  the  Main  Outfall 
Sewerage  W^orks  and  the  Contractor ;  the  Chairman  of  the  Llandaff  and  Dinas 
Powis  Eural  District  Council;  Dr.  B.  W.  Broad;  the  Cardiff  Corporation  Elec- 
tricity Committee  and  Mr.  A.  Ellis:  the  Superintendent  of  the  Cardiff  Eaihvay 
Co.;  the  Proprietors  of  the  Ely  Paper  Works;  the  Committee  of  the  Cardiff 
Mental  Hospital  and  Dr.  (xoodall :  Major-General  Lee  and  Colonel  E.  M.  Bruce- 
Vaughan  ;  the  Committee  of  the  fioyal  Hamadryad  Sjamen's  Hospital  and  Dr. 
Wheelan  ;  the  Dowlais-Cardiff  Steel  Works  ;  the  Directors  of  the  Lewis  Merthyr 
Consolidated  Collieries,  Ltd. ;  the  Directors  of  the  Cambrian  Collieries,  Ltd.;  Dr. 
Herbert  Jones ;  Miss  Olive  May,  Superintendent  of  Swedish  Drill  to  the  Cardiff 
Education  Committee,  and  her  pupils ;  and  the  Committee  of  the  St.  John's 
Ambulance  Association,  for  having  so  kindly  shown  hospitality  at  private  recep- 
tions at  the  various  excursions,  and  by  privileges  accorded  to  members,  which 
added  so  greatly  to  the  pleasure  and  enjoyment  of  the  meeting."' 

Proposed  by  Dr.  P.  Boobbyer  (Nottingham ) ;  seconded  by  Dr.  .L 
JSpottiswoode  Cameron  (Ijeeds):  — 

RESoiiVEi). — "  That  the  earnest  thanks  of  the  Congress  are  due  and  are  hereby 
accorded  to  Councillor  .lames  Eobinson,  to  the  Local  General  Committee,  to  the 
various  Sub-Committees,  and  to  the  Local  Secretaries,  for  their  arduous  labours 
in  their  several  departments,  and  for  tlieir  unremitting  exertions  in  carrying  out 
the  many  details  in  the  organisation  of  the  Congress,  which  have  culminated  in 
a  most  successful  meeting." 

Proposed  by  Councillor  Sniitli  (Cardiff) ;  seconded  by  Dr.  A.  Welleslcy 
Harris  (Lewisham)  : — ■ 

Eksolved. — "That  the  thanks  of  the  meeting  are  due  to  the  representatives 
of  the  press  for  the  rejwrts  which  have  been  published  of  the  proceedings,  and 
which  are  of  great  service  in  widening  the  scope  and  usefulness  of  the  Congress.'' 
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Proposed  bv  The  Rt.  Hou.  The  Lord  Mayor  of  Cardiff :  seconded  by 
Mr.  E.  (t.  Mawbey,  M.Inst. G.E.  (Leicester)  :'— 

Besolted. — "That  the  cordial  thanks  of  the  Congress  are  hereby  presented 
to  the  President,  The  Right  Hon.  The  Earl  of  Plymouth,  for  the  interest  and 
courtesy  he  has  displayed  in  presiding  over  the  Congress,  and  to  his  Lordship 
and  the  Countess  of  Plymouth  for  the  hospitality  extended  to  the  members  at 
St.  Fagan"s  Castle,  which  added  such  an  enjoyable  feature  to  the  week  of  the 
Congress." 

AwARus    :made    at    the    ExHir.iTiox. 


SILVER    MEDALS. 
Blakeboeocgh,  J.,  ci  Sons. 

Boyd's  Water-main  Drilling  and  Tapping  Apparatus. 
British  Sanitary  Co. 

Self-acting  Earth  Closet. 
Burn  Bros. 

Cast-iron  Drain  and  Soil-pipe  Fittings. 
Constable  &  Sox. 

■•Perfect"  Refuse   Collecting  A'an. 
■Cornes  k  HAir.HToy. 

Combination  Range,  Copper,  and  Bath. 
Duckett,  J.,  &  Sox. 

"  Sabden "  Isolated  Sijihonic  Closet  Range. 
Defries,  J.,  &  Sons,  Ltd. 

Equifex  Saturated-steam  Disinfector  with  Superheated  Dryer. 
Goddard,  M.vssev,  &  Warner,  Lt». 

"  Lyon  Type  "  Steam   Disinfector. 
LoviBoNi),  Joseph  W. 

Colour  Educator. 
Slack  <fc  Brownlow. 

Hospital  Filter  with  Thermometer  for  jiroviding  Sterile  Water. 
Spencer,  Heath,  &  Georoe,  Lto. 

Educational  Gymnastic  Outtits. 
Wilson  &  Stockall. 

Accident  Ambulanc*. 

BRONZE     MEDALS 
Adams-Htdhaulics,  Ltd. 

Conical  Cross-bar  Penstocks. 
Bayer  Co. 

Autan  Disinfectant. 
Benmtt  FiRxisniN"f;  Co. 

Adjustable  School   Desk. 
Bexnct  FiRNisnixG  Co. 

Portable  Platform  and  GalliM-ies. 
BLAKEiioRoroii,  J..  &  Sons. 

Screw-do«n  Hydrant,  adaptable  to  Hall   II\di-itit  conne(rlioii. 
Bush,  Mrs.  Fanny. 

Pure  Welsh  Health- Flann.l. 
Combination  Collapsiiilk  Ventilator  Co. 

Sash  (Automatic  Opening)  Vontilator. 
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Daxys/  Virus,  Ltd. 

Danysz   Virus  of  recent  preparatiini. 
Eagle  Ea>-ge  &  Gas  Stotk  Co.,  Lti-. 

New  Premier  Eagle  Range. 
"England"  Works. 

Ball-bearing  Door  Pivot. 
Freeman,  TiioirAS  Eichahd. 

Washed  and   Sterilised  Flock. 
Goddard,  Massky.  it  WAHNini,  Ltd. 

Helical  Washing  Machine. 
HowsoN,  G.,  &  Sons.  Ltd. 

Porcelain  Bath  with  Broad  and  Anti-splash  Kiin. 
Howsox,  G.,  &  Sons,  Ltd. 

Eange  of  Two  (number  34)  Urinal*. 
KiRTLEY  &  Son,  Ltd. 

Mowbray  Tipping  Ashbin. 
KiRTLEY  &  Son,  Ltd. 

Mowbray  Earth  Closet  Hatch. 
EowE  Bros.'  &  Co.,  I-td. 

Lead  Pipes. 
Slingsbt,  H.  C. 

Sliding-wheel  Trollies  and  Trucks. 
Slingsby,  H.  C. 

Extension  Ladder. 
Standard  Eange  and  Focndbt  Co.,  Ltd. 

Combination  Heating  and  Cooking  Eange. 
Standard  Eange  and  Foundry  Co.,  Ltd. 
The  "Burkone"  Fire. 

W.    SU.MMERSCALES    &    SoN,    LtII. 

Steam-jacketed  Cooking  Pan. 
Taroads  Syndicate,  Ltd. 

Tar  Spraying  Machine. 
TiioMrsoN,  Henry. 

Set-pot  Steam  Destroyer. 
The  Sanitary  Publishing  Co.,  Ltd. 

Standard  Books  on  Sanitary  Science. 
The  Underwrtters'  Fire  Appliances,  Ltd. 

The  "Accurate"  Fire  Extinguisher. 
Williams,  T.  G.,  &  Co. 

Mack  Slabs  for  Partitions  and  Roofs. 

DEFERRED    FOR    FURTHER     CONSIDERATION. 
Adams-Hydraulics,  Ltd. 

Conical  Manhole  and  Lamphole  Covers. 
Birch,   Killon,  &  Co. 

Fiddian  Travelling  Sewage  Distributors. 
Burn  Bros. 

Alternating  and  Timing  Siphons  for  Sewage  Disjio-sal. 
Candy  Filter  Co.,  The. 

Compressed  Air  Waterworks  Filter. 
Defbibs,  J.,  &  Sons,  Ltd. 

" The  Meridionizer." 
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(tlenj'ield  i   Kknsedy,  Ltd. 

Lea's  Patent  Water-consumption  E«corder. 
Heenax  <fe  FEorDE. 

Refuse  Destructor. 
.Teye-s  Sanitart  Compounds  Co..  Ltd. 

CvUin. 
.Ieyes  Sanjtaey  CoMPorxDS  Co.,  Ltd. 

Cyllin  (Medical). 
Kent,  George,  Ltd. 

Hodg.'^on's  Sewage  Disposal  Works  Fittings. 

MlDoLT.ALL    Bitos. 

Disinfecting  Fluid. 
QriBELL  Bugs.,  Ltd. 

Kerol. 
QiiBEi.L  Bugs..  Ltd. 

Kerol  (.Aledical). 
Sanitary  Fi/iou  Company,  Tme. 

Dust  olio. 

Examination;;. 

The  following  Examinations  have  been  held  : — 

Sattilari/  Scieiui  as  appVicd  to  Bitihlhv/s  and  Public  Works. 
Birminirliain,  .hily  ;)rd  and  4th.     10  Candidates;  4  Certificates  granted. 

JJil(/ie)ie  in  its  Bearing  on  School  Life. 
Kirminiiliani,  .hily  3rd  and  4th.     Ki  Candidates;    12  Certificates  granted. 

Women  Health  Visitors  and  School  Nitrscs. 
Birmingliam.  duly  3rd  and  4th.     5  Candidates:  4  Certificates  granted. 

Inspectors  of  Nuisances. 
liirniingliani,  July  ;)rd  and  4th.     58  Candidates;    23  Certificates  granted. 

Inspectors  of  Meat  and  otlier  Foods. 
Leeds,  .Inly  24tli  and  2.^th.     21  Candidates;  '.)  Certificates  gi'anted. 

Candidates  who  have  ui:(  eived  Ceutii-icates. 

Sanitary  Science  as  n/i/ilied  to  Buildinijs  and   l\tblic    Works. 
Barbatt,  Ralph  William.  Purrt'MARD,  Gkorue  Ukkiiekt. 

Hariiis,  Ciiahles  Edwin.  Smith,  .Vnxie  Bubxs. 

Hijijitne   in    its  Bearing  on  School   Life. 

Adams,  Henuv  James.  MAititiorr,  Ei.sii;  M\i.i  v. 

Boon,  Re(.inai,d  Pkr(  v.  Ryei,i,,  Fstheu. 

Deauden,  Alicia.  Tlkley,  EDiiAit. 

DcNHAR,  Josephine  Inolis.  Tustain,  Ax.nie  Acjnes. 

Grieve,  MARfiAUET  Bri'ce.  Wedd,  William  Fhedkhk-k. 

Lyiidon.  An'nik  LtniNA.  Wii.sns,  Licv  Mahy. 
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Woiiicn  Health    Visitor!:  and  School  Nurses. 
Beidge,  Bessie  Colerikge.  Bullough.  GERTRru)?. 

Brocklbbank.  Oi.ivK.  Elmhirst,  Rosa. 

Inspectors  of  Nuisances. 
Atkinsok,  SiDKEY  Frank.  Hobson,  Harrv. 

BoYLiN,  Frank.  Jones,  Alfred. 

Breffit,  William.  Kershaw,  Lawrence  Wjlliam. 

Brock,  Ernest  Eobert.  Lane,  Albert  Henry. 

Daties,  Tuomas.  Loach,  Alfred  Edwin. 

Dawson,  Harry.  Macartuur,  Eouert  Taylui:. 

Ellis,  Frederic  Henry.  Newbotjnd,  Albert  Everard. 

Flint,  Gerald  George.  Price,  Frederick  George. 

Goddard,  Llewellyn  Beaumont.  Robinson,  Alexander  Llewellin. 

GooDE,  Wilfrid  Joseph.  Tennant,  Henry. 

Hardy,  William  Gathorne.  Welbubn,  Thomas  Gordon. 

Hart,  Thomas. 

Inspectors  of  Meat  and  other  Foods. 
AcKERNLEY,  Joseph.  [Mitchell,  Herbert. 

Barker,  William  John.  Moorhouse,  Ernest  Frederick. 

Hermann,  Joseph.  Pearce,  William. 

McIntyee.  Peter,  m.r.c.v.s.  Ridsdale,  Ernest. 

Spencer,  Jilivs. 


FORTHCOMING   MEETINGS. 

Sessional  Meeting. 
London,  September  26tli.     Arrangements  are  being  made  for  a  one 
day's  Conference  to  be  held  at  the  Franco-British  Exhibition,  oii  batur- 
.hiy,  September  26th.     The  Council  have  invited  the  Soci^te  Fran^aise 
d'Hygiene  to  co-operate  in  the  meeting. 

The  Programme  for  the  meeting  will  be  : 
Morning  sitting — 

Discussion    on   "The    Purification    of    Water    by   Electrical    or 

Chemical  methods." 
Luncheon  in  the  Exhibition. 

Afternoon  meeting —  ,,  ,     .       ,     nr  .     •  i  ii 

Discussion  on  "  Road  Surfaces  in  Rc'lation  to  Motormg.  and  th 
Regulation  of  the  Motor  Traffic." 

Evening — 

Dinner  in  the    Kxhibition. 

Examinations. 

Insi)ectors  of  Meat  and  Other  Foods- 
Cardiff,  October  2nd  and  lird. 
In  Sanitary  Science  as  applied   to    Buildings  and    Public  Works,   for 
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Inspectors  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life,  and  for  Women  Health  Visitors 
ami  School  Nurses  — 

Nottingham,  October  9th  and  lOth. 
Stidkxts'  Lectures. 
Sanitary   Opicers. 
TIk'  Forty-sixth  Course  of  Lectures  and  Demonstrations  to  Sanitary 
Officers  will  commence  on  Wednesday,  September  23rd.     The  Lectures 
are  arranged  to  include  the  subjects  scheduled  for  the  Examination  for 
Inspectors  of  Nuisances  held  by  The  Royal  Sanitary  Institute  and  the 
Sanitary  Inspectors'  Examination  Board  (formed  by  The  Sanitary  Institute 
and  other  bodies). 

Sanitary  Science  as  applied  to  Buildings  and  Public   Works. 

A  Course  of  Lectures  and  Practical  Demonstrations  has  been  arranged 
to  assist  those  desiring  instruction  in  Sanitary  Science  as  applied  to 
Buildings  and  Public  Works,  suitable  to  Foremen  of  Works,  Builders, 
and  those  engaged  in  Allied  Trades,  Managers  of  Properties,  Teachers, 
and  Lecturers,  and  others  who  are  desirous  of  obtaining  the  Certificate 
•  if  tlie  Institute  in  Sanitary  Science  as  applied  to  Buildings  and  Public 
Works. 

The  Course  will  commence  on  Saturday,  September  26th. 

Hijgiene  in  its  Bearing  on  School  TAfe. 

This  Course  of  Lectures  has  been  arranged  to  assist  Teachers  and 
others  interested  in  the  training  of  children  and  the  structural  conditions 
of  the  School,  who  purpose  entering  for  the  Examination  of  the  Institute 
in  Hygiene  in  its  Bearing  on  .School  Life. 

The  Course  will  commence  on  Monday,  October  5th. 

Practical  7  raining  for  Meat  Inspectont, 
for  candidates  preparing  for  the  Examination  for  Inspectors  of  Meat  and 
<  )tiier  Foods,  conducted  by  The  Royal  Sanitary  Institute. 

The  Thirteenth  Course  will  commence  on  Thursday,  October  1st,  and 
will  consist  of  systematic  Practical  Training  in  the  Inspection  of  Meat 
at  a  Cattle  Market,  including  Demonstration  on  live  cattle  and  sheep, 
■slaughtering  and  dressing  of  animals,  names  and  situations  of  the  organs, 
diseases  of  animals,  methods  of  stalling,  arrangements  of  markets  and 
byres,  etc.,  and  will  include  the  Lectures  on  Meat  and  Food  Iiis|)ection 
given  in  the  Parkes  Museum,  Demonstration  and  Inspection  on  Fish,  and 
Ins])ection  and  Demonstration  at  a  Knacker  Yard. 

Special  Conrxe  on   Foml  and  Meat  Inspection. 
l"-ighth    Special    Course    of    Practical    Training    in    Food    and    Meat 
Inspection  for  Commissioned  ( )tHcers  and  Professional  Students  preparing 
for  the  Examination  for  Inspectors  of   Meat  and  Other  Foods,  conducted 
by  The  Royal  Sanitary  Institute,  will  commence  on  Monday,  Nov.  9th. 

Thf  dates  and  sulijects  of  the  Lectures  and  Demonstrations  in  eucli   CiAtrsc 
are  ijiven  month  hg  Month  in  the  Calendar. 


147  SUPPLEMENT. 

C'aLKXDAK    for    SePTEMBEK    A^■I)    OCTOBEU,    lilOS. 
As  far  as  at  present  arranr/ed. 


SEPTEMBER. 

23  W.  Lecture  to  Sanitarj' Officers  at  7  p.m.  Sanitary  Law,  A:  Introductory  Remarks, 
Public  Health  Acts — English,  Scotch,  Irish;  other  Statutes  relating  to  Public 
Health;  By-laws  (Model,  etc.),  Regulations,  Orders,  Memoranda,  etc.,  by 
J.  Priestley,  b.a.,  m.d.,  m.r.c.s.,  d.p.h.,  m.o.h.  Lambeth. 

•2.T  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  B :  Public  Health  (London) 
Act ;  Metropolis  liOcal  Management  Acts  ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  of  London,  by  J.  Priestley,  b.a.,  m.d.,  m.k.c.s.,  d.p.h. 

26  S.  Conference  at  Franco-British  Exhibition.  Discussions:  11  a.m..  on  "The  Purifi- 
cation of  Water  by  Electrical  or  Chemical  Methods '' ;  2  p.m.,  on  "  Road 
Surfaces  in  Relation  to  Motoring  and  the  Regulation  of  the  Motor  Traffic." 

2fi  S.  Inspection  and  Demonstration  .at  Wimbledon  Sewage  Works,  at  2.45  p.m.  Con- 
ducted by  C.  H.  Cooper,  M.Inst.C.E  ,  Borough  Engineer  and  Surveyor. 

28  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  C  :  Factory  and  Worksliop 
Acts  (including  Bakehouse  Legislation,  1878-9.5)  as  they  atlect  the  Sanitary 
Inspector;    Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  .J.  Priestley, 

B.A..  M.D.,  M.E.C.S..  D.P  H. 

•".()  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  K.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 
of  Islington. 

•30  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector — General, 
A:  Outdoor,  by  A.  Wellesley  Harris,  m.r.c.s.,  d.p.h.,  m.o.h.,  Lewisham. 

OCTOBER. 
1     Th.  Lecture — Meat  Inspectors'  Course  at  6.30  p.m. 

1  Th.  Lecture  to  Sanitary  Officers  at  7  p  m.    Duties  of  a  Sanitary  Inspector — General, 

B:  Indoor,  bj'  A.  Wellesley  Harris,  m.b.c.s.,  d.p.h. 

2  F.   Lecture  to  Sanitary  Officers  at  7  p.m.      Duties   of  a  Sanitary  Inspector— C  : 

Offensive  Trades  and  Trade  Nuisances,  etc.,  by  A.  Wellesley  Harris,  M.n.c.s., 
d.p.h. 

2  !■'    I 

3  g     ,-  Examination  for  Inspectors  of  Meat  and  other  Foods,  Cardiff. 

3  S.  Inspection  and  Demonstration  at  the  Southwark  and  Vauxhall  Water  Works, 
Hampton,  at  2..30  p.m.     Conducted  by  J.  W.  Restler,  M.Inst.C.E. 

5  M.    Lecture  to   Sanitary   Officers  at  7  p.m.      "  Infectious   Diseases,"   bj-  Prof.   A. 

Bostock  Hill,  M.D.,  M.sc,  m.o.h.  Warwickshire  C.C. 

6  T.    Lecture  to  Sanitary  Officers  at  7  p.m.     "Methods  of  Disinfection,"  by  Prof.  A. 

Bostock  Hill,  M.D.,  M.sc. 

7  W.   Inspection  and  Demonstration  at  .John  Knipht  &  Son's  Soap  Works,  Silvertown, 

at  3  p.m. 

7  W.   Lecture  to  Sanitary  Officers  at  7  p.m.     "  Elementary  Statistics, "  by  Prof.  A. 

Bostock  Hill,  M.D.,  M.sc. 

8  Til.  Lecture  to  School  Teachers,  at  7  p  ni.     '•  Physiology,"  b\'  Prof  H.  R.  Kenwood, 

M.B.,   D.P.H. 

S  Th.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  Office, 
at  the  Public  Health  Office,  Town  Hall,  Upper  Street,  Islington,  N.,  at  7  p.m., 
by  .James  R.  Leggatt,  Supt.,  Public  Health  Department,  Borough  of  Islington. 

9  F.     Lecture — Meat  Inspectors'  Course,  at  6.30  p.m. 

9  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  "  Elementary  Science  :  Physics,  Chemis- 
try," by  E.  J.  Steegmann,  m.b  .  M.n.c.s.,  d.p.h. 

*^)     F  1 
,'     ^'  \  Examinations — Nottingham. 

10  S.  Inspection  and  Demonstration  at  the  Lambeth  Disinfecting  Station,  at  2..30  p.m. 
Conducted  by  J.  Priestley,  m.d.,  d.p.h.,  m.o.h.  Lambeth. 
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LIST  OF   MEMBERS  AND  ASSOCIATES   ELECTED, 

July,  190S. 


MEMBERS. 

7  &^  applied  to  Baildings 

t  Marked  thus  have  passed  the  Examination  for  Inspectors  of  Naisances. 
^  Marked  thus  have  passed  the  Ex'tminatioii  Qualifying  for  Membership. 
Beg.       Date  of 
No.        Election. 

-'''190S.  July.      AuLx,  Edwin,   r.s.i.,  m.inst.mecii.e.,    47,    Victoria 

Street,   Westmitister,  S.  ]V. 
^^  190S.  July.    *B.viLEr.  Thomas  Richmond,  20,  Kct,ij<  Street,  FUet- 

wood. 
-"'1908.  July.      CoLWELL,  James  Kear.  r.i.t.,  J'uldic  Anahjst's  Lu- 

boratory.  Town  Hall,  Roseberi)  Aventie,  E.C. 
-'"1908.  July.     Glasse,  .John  Morley.  m.b.,  lu.b.edix.,  (M.O./L), 

Eden  House,  Haltivhislle,  yorthumherhind. 
-'""1908.  July.      HoG.\ETii,    Archibald    Henry,    m.b.,    b.cii.,    d.p.h., 

(M.O.H.),  Toi/nhee  Hall,  Whitei-hapel,  E. 
""'1908.    July.   *HooPEE,  Harold  Thomas,  p.A. S.I. ,  \  6,  Osborne  Road, 

Thornton  Heath,  Surrei/. 
'""1906.  .luly.      Humphreys,    Charles    Evan,    m.u.c.s.,   l.s.a.lund., 

(J/.O.y/. ),  Mounteinion,  Llanfair-Caereinion,  Mont- 

gomeri/. 
''"'1908.  July.    "JoxES,  "John  Griffith,  .il,   .Icrls  Street,  East   Hill, 

Wandsworth,  S.  IV. 
"'"'190.s.  July.      JoxES,   William   Matthews,  f.i.s.e.,  f.c.s.,  k.u.met. 

SOC,  City  Surreyor,  Town  Hall,  Cliester. 
""IdOfi.  July.WJMARSUAU..  William  Gray,  Grays,  Essear. 
^"'•'1906.  July.     Pickles,    Frank    A.,    AS.soc.xt.ixsT.c.E.,    11,    J'arl- 

Row,  Sottimihain. 
'""1908.  July.    tPi-RXEi.L,    Arthur   Edward,    111',    Xorlhcole   Road, 

Wandsworth  ('ommon,  S.  W. 
-''"' 190!^.  July.     Scott,     Thomas     Henderson,     me.\i.  i.  a.m.  vV  < .  e., 

Jiurr/h  Entjineer,  Town  House,  Inverness. 
-*°'190>>.  July.  *+SuARP,     Harold     Gibbon,     •■  Lyudene."     dnenyate 

Street,  Oldham. 

ASSOCIATES. 

S  MArkftd  thua  have  pa-HHOd  the  Examination  of  the  hihtUuto  fur  InspectorB  of  Nuiitancei. 

U  Marked  thus  have  passed  the  Examination  of  t)ie  Institute  for  InN|)octors  of  Meat 

and  Other  Foods. 

8  Marked  thus  hive  pasKe<]  the  Examination  of  the  Institute  in  Hygiene  in  Its  benrinic 

on  .School  I.lfe. 

Reg.        Date  of 

No.       Election. 

""lOOx.  July.    tAKMiTAUK,  Frank,  17,  West  Lea  Artnue,  Harroqate. 
*'"  1!»08.  July.    JBaoot,  H.  R..  .{9.  I'arh  Street,  Oreenwic/i,  S.E.' 
""1908.  July.    JBateman,    .\rthur.    I,    Clereland    Terrace,    Redc/ir, 

i'ork-s. 
*"' 1908.  July.    JFarnkij..    William    Robert,    11,    Kandolph   Str«t, 

Moston,    .Manehesli  I-. 


149  SUPPLEMENT. 

"■"1908.  July.  JFletchkb,  Thoiuas  Uriiikwater.  Whiuliowfh  Lane, 
Chinley,  near  Stockport. 

'"'1908.  .Tulv.  s  Griffith,  Mis3  Dora,  40,  Carill  Drive,  Fallow- 
field,  Manchester. 

""1908.  .luly.  JHoLDEN,  William  Arthur,  178,  Great  Cloives  Street, 
Manchester. 

""'1908.  .luly.  m.Jeeeom,  .John  Henley  G.,  49,  Daiid  Place,  St. 
Heliers,  Jersey. 

''•"-  1904.  Oct.     JJoxES,  T.  Owen,  Sanitary  Insjyector,  Wre.rJiam. 

'"'"1908.  July.    iLOED,  Miss  Bessie,  100,  C'anipo  Lane,  Sheffield. 

""'  1908.  July.    JPaexell,  Harry,  51,  Beachcroft  Avenue,  Southall. 

""1908.  July.  JPascoe,  Miss  Eose  Wells,  "30,  Wayland  Bead, 
Sheffield. 

""  190^.   July.    iPeice,  John  Kowland,  Sandhach,  Cheshire. 

""1908.  July.  jEicnAEDSOX,  Miss  Maud  Augusta,  110,  Burgess 
Street,   Grimsby. 

"'"■■190>.  July.  iRoBEETSON,  Miss  Kathleen  McLean,  49,  North 
Castle  Street,  Edinburc/h. 

"'   1908.  July.    iSELBY,  .James  W.,  129^  Eldon  Street,  Oldham. 

' " '  1 908.  July.  JSuMXEE,  Henry,  White  Croft,  Mellor,  near  Black- 
burn. 

""  I9m~^.  .luly.  iTnoMAS,  Joshua,  Llwynhendy,  Llanelly,  Carmar- 
then. 

""190^.  July.  ITiiomson,  Alex.  L.,  Oldschool,  Burnhaven,  Peter- 
head, KB. 

''"'19(11.  May.  jWalkee,  Francis  James  Beecher,  Inspector  of 
Nuisances,  Binyham  R.D.C.,  Notts. 

"'"  Umi>.  .luly.  M  Watt,  William  Alexander,  Croivn  Mansions,  41|, 
Union  Street,  Aberdeen. 

'  '  liins.  .luly.  i WiKTERBOTTOM,  Arthur,  S,  Belgrave  Road,  New 
Moston,  Manchester. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY* 

^*  For  PvbUcdtinnx  nf  Societies  and  Institutions,  etc.,  see  under  "Academies" 


Academies  (American). 
Philadelphia.      Transactions  of  the  College  of  Physicians  of  Philadelphia.      138 

lip..  8vo.       Philadelphia,  1907.  The  College. 

Wasliington.     Report  of  the  Commissioner  of  Education  for  the  Tear  ending 

.lune  :50th,  190().     8vo.     Washington,  1908.  The  Commissioner. 

Academies  (British). 
London.       Tlw  Sm-eeiiors   Institution.      Transactions,  Session  1907-1908,  Vol. 
XL.,  Part  X.     Transactions,  Session  1907-1908,  Vol.  XL.,  Part  XI. 

Tlie  Institutioti. 

The  Royal  Statistical  Society.     Journal,  Vol.  LXXI.,  Part  I.,  1908.   289 

pp.,  8vo.     London,  1908.  The  Society. 

*  Members  or  Associates  -wishing  to  file  or  catalogue  these  Titles  can,  on  application, 
be  supplieil  with  excerpt  copies  for  this  purpose. 
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London.  Socuty  of  Civil  and  Alechanical  Emjiiieei-s.  Ti'an>actions,  49th  Session, 
1907-1908.  "  140  pp.,  8vo.     London,  1908.  The  Societ;/. 

Societif  of  Enyinfffs.    Transactions,  1907,  and  General  Index,  1857-1907, 

294  pp.,  8vo.     London,  1908.  The  Soeietij. 


Allen,    Greta.      Practical   Hints  to   Health   A'isitors.      86   pp.,   ^vo.      London 

1  ^iJ8.  The  Scientific  l'rt.<!s,  Ltd. 

Bashore,   Dr.  Hnrveii  B.     The   Sanitation   of   Recreation  Camps   and    Parks. 

1U9  pp.,  Svo.     London  and  New  York,  1908.  Th,'  Author. 

Berne.     Manages,  Xaissanees  et  Dm-s.     83  pp.,  4to.     Berne,  1908. 

Bureau  de  Stat'istiqut. 
Beveridge,  Major  W.  W.  0.,  D.S.O.,  R.A.M.C.,  and  Fawcus.  ( 'apt.  II.  B..  li.A.M.C. 
Beverley.      Keport   on  an    Investigation   as   to   the   Contamination   of   Milk. 

IV.i  pp.,  fop.  John  Bicki-rgtfth. 

BruxeUes.     Eapport  Annuel,  4' Division  Administrative.     118  pp.,  8vo.     Brux- 

i-lles.  1907.  Le  College  des  Bourfimestre  et  Echerinf. 

Calmette.  Dr.  A.,  and  Bolants,  Par  E.     Kecherches  sur  I'Epuration  Biologique 

ft  Cliiniique  des  Ruix  d'Egout.      121  pp.,  4to.      Paris,  19U8.         The  Authors. 
Ehrlick,  Prof.  Paul.    Experimental  Eesearches  on  Specific  Therapeutifs.    95  pp.. 

>!vo.     London,  190."^.  II.  K.  Lewis  ( jiullisher). 

Factories  and  Workshops,     Annual  Report  of  the  Chief  Inspector  of  Factories 

and  Workshops  for  the  year  1907.     321  pp.,  fop.     London,  1908. 

.      The  Chief  Inspector. 
Garden   City   Association.      Housing   in   Town   and   Country.      80  pp.,  Svo. 

London,  19U6.  W.  Whitaler,  B.A.,  F.R.S. 

Gusztav,  Dr.  Thirrincj.     Budapest  Szekesiivuros  Statis/.tikai  Evkiinyve.    359  pp., 

4to.     Budapest,  19i»7.  '     The  Author. 

Harris,    0.   Montai/u.      The  Garden  Citv  Movement.     92  pp.,  8vo.     London, 

190(J.  "  ir.  miitaler.  B.A.,  F.R.S. 

Horsfall,  T.  ('.     The  Relation  of  Town  Planning  to  the  National  Life.    17  pp. 

Thi  Author. 
Jensen,    G.  .J.    C.     Cast-iron  House  Drainage :   with  special   reference  to  the 

drainage  of  town  houses.     206  pp.,  8vo.     London.  1908. 

The  Sanitari/  Puhlishimi  Co.,  Ltd.  ( />ul>lishe)-s ). 
Kenwood,  Prof.  H.  li.,  M.B.,  IJ.P.II.     PubUc  Health  Laboratory  Work.     Fourth 

Edition.     468  pp.,  8vo.     L(jndou,  1908.  H.  K.  Lea-is  (jiuhlishtr). 

Khlopine,  Prof.  G.     Le  controie  sanitaire  des  livres  d'ctudes  et  des  manuels  en 

Kussie.      '■'<  |)|(.,  8vo.      Leipzig,   1907. 
Lister  Institute  of  Preventive  Medicine.     Collfcted  Pai)ers.  No.  4. 

The  Institution. 
Locdl  Government  Board.     Rf|)ort  by  Dr.  F.  St.  (leoi-gi'  Mivart  on  the  General 

Sanitary  Ciriuiii>tanii-s  and  Administration  of  the  lIoUiDgbourn  Runil   Dis- 
trict.    10  pp.,  fcp.      London,  lyuw. 

Report  by  Dr.  S.  Monckton  Copeman  to  tlit*  Lcjcal  (Joverninent  Board 

on  the  General  Sanitary  Circumstances  and  Administration  of  the  Brixworth 

Rural  District,  Northamptonshire.      13  pp.,  fcp.     Ijondon,  1908. 
Report  by  Dr.  A.  \V.  J.  Macfadden  on  Preservatives  in  Canned  and 

Glass-packed   Meats  of  Home  and   Foreign  Origins,  with   Observations   on 

the  Manufacture  of  such  Meat.     37  pp.,  fcp.     Lmdon,  1908. 

Artl,ur  yewsholme,  M.I).,  F.U.C.P.,  D.P.U. 
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London.     How  to   become  a   Lady  Sanitary  Inspector,  by  a  Lady  Inspector, 

30  pp.,  8vo.      London,  19US.  The  Scientijif  I'ress,  Lt'l . 
Eeport    of    the  Proceedings  of  the   National   Conference   on   Infantile 

Mortality.     200  pp.,  Svo.     London,  190S. 

J/fS.s-y.s.  P.  S.  King  !$■  Son  (puhJwhei:" ). 
Catalogue  of  Lewis's  Medical  and  Scientific  Circulating  Library.     5i"' 

pp.,  Svo.     London,  1908.  //.  K.  Lewis. 

Macfadyen,    Alhin,    M.D.,   B.Hc.      Some   collected    Papers    of    the   late    Allan 

Macfadyen. 
MacMurchy,   Dr.   Helen.     Feeble-minded  in   Ontario.     31   p|)..   Svo.     Toronto. 

1908.  The  A,ilhnr. 


MEDICAL   OFFICERS   OF   HEALTH   AND    OTHER   SANITARY 
REPORTS. 

Aberdeen  (Sanitary  Inspectors),  1907  Kenneth  Cameron. 

Aberdeen,  May,  190S  .  .  .  .   Matthew  Hay,  M.D. 

Batley(  Inspector  of  Nuisances).  1907  ./.  Lindleij,  A.B.Saii.l. 

Bethnal  Green,  1907  ..  ..    Geon/e  Paddocl- Bate,  M.D. 

BexhiU,  1907 Oswald  Osborne,  M.D. 

Birkenhead,   1907     ..  ..    R.  S>d»e>/ Marsden,  M.D. 

Blackburn  (Education  Committee l. 

1907  Alfred  Greenwood,  M.D. ,  D.P.JL 

Blackburn,  1907         Alfred  Greenwood,  M.D.,  D.P.Ii. 

BridliugtonR. B.C.,  1907  ..    ^^^illiaw  A.    Wetwan,   M.R.r.s. 

Bristol,  Port  Sanitary  District,  1907.  D.  S.  Daiies,  M.D.,  D.P.Ii. 

Cardiff,  Port  Sanitary  Authority,  1907    K.  Walford,  M.D.,  D.P.II. 

Carnarvonshire,  1907  . .   1'.  Fraser,  M.D.,  B.Sc. 

Chiswick  XJ.D.C,  1907  /.  //.  Clarke,  M.B.San.I. 

CleethorpeS-with-Thrunsc je,  1907..     Edward  W.  Turner,  A.R.Saa.I. 

Cornwall,  April,  Ma  v.  June,  19o,s  .  .    John  B.  de  0.  Boscawen. 

Coventry,  1907  E.  H.  Snell,  M.D.,  B.Sc. Land. 

Crewe,  1907 1.  •/.  Laird,  M.D.,  D.l'.H. 

Derby,  1907 \Villia„i  J.  Ilowarth,  M.D..  D.P.IJ. 

Liverpool.  1907         K.  IT.  I/oik,  M.D.,  D.Sc. 

Darwen,  1907  F.  G.  Hau'orth,  M.B.,  CM. 

Durham  C.C,  1906 T.  Fi,titai-e  Hill,  M.B..  B.Sc,  F.I.C. 

Edinburgh,    Sanitary    and    .Markets 

Department,  1907  .  .  .  .    A.  Maxwell  WllUaniKon,  M.D..  B.Sc. 

Edinburgh  (City  Engineer),  1907     .  .   James  Massie. 

Exeter,  1907  ..  ..    Edward  A.  Brash,  L.R. C.I'. 

FaUsworth  U.D.C,  19U7       .  .  .  .    G.  Sharp  Leslie,  M.B. 

Glossop-Dale    E.D.C.,     1907.     and 

Special  Ri-port  on  Death-rate.  190(i   />.  ./.  Mackenzie,  M.D. 

Glossop  U.D.C,  1907  .  .  I>.  ■'■  Mackenzie,  M.D. 

Gloucestershire,  Nineteenth  Annual 
Report  of  the  Highways  and  Gen- 
eral Purposes  Committee  .  .    E.  S.  Siiinott,  .M.IastJ'.E. 

Godstone  R.D.C.,  Surveyor's  Report, 
1907  (Building  and  Sanitary  Sur- 
veyor), 1907  .  .  .  .  .  .    Thos.  Barralet,  M.HjSan.I. 

Greenwich,  1907 E.  G.  Annis,  M.R.C.S,  L.R.c.l'.,  D.P.'l. 


SUPPLEMENT. 


152 


Hampstead,  19ii7 

HaiTow-on-the-HillXJ.D.C.,  1907    .. 

Hereford.  Iimi; 

Huddersfield  Education  Committee 
(  Medical  Officer  for  Schools j,  1907 

Huddersfield,  January-March,  1908.. 

Ipswich,  1907 

Johannesburg,  Town  Engineer's  Re- 
port for  1907 

Kensington,  19(i7 

Kings  Norton  &  Northfield  U.D.C.. 
11107  

Lincoln,  Urban  Sanitarv  Authority, 

Liverpool,  1907 

London  (City  of ),  1907 

London  (Port  of).  1907 

London,  March,  April.  1908 

Longton.  1907  

Maidstone,  1 9i)7 

Mersey  and  Ii'weU  Joint  Committee 

Metropolitan  Asylums  Board.  1 907  . 

Middlesborough,  1907 

Newcastle-upon-Tyne,  19U7 

Newport.  Port  Sanitarv  Authority. 
1907 

New  Windsor.  r.<07.. 

Northamptonshire.  1907 

Paddington.  Metropolitan  Borough, 
1 907  

Paignton  XJ.D.C.  19o7 

Penge,  19u7   . . 

Port  Elizabeth,  South  Africa,  1907. 

Queensland,  1 907 

Richmond,  1 907        

Rothwell  U.D.C.,  19o7 

Scarborough,  1907    .  . 

Southport.  19U7        

Stockport,  1907         

St.  Helen's,  1907      .. 
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REVIEWS   OF   BOOKS. 


The  Ritual  of  Tempeuance  and  Bodily  Cleanliness.* 

This  little  book  contains  useful  information  for  the  general  public  concerning 
the  use  and  abuse  of  aleoh(jl,  tea,  coffee,  cocoa,  and  water  as  beverages,  and  tlie 
cleansing  of  the  skin  by  means  of  hot-air  baths  ;  but  the  author's  choice  of  words 
is  not  always  to  be  commended,  and  many  of  his  sentences  convey  the  impression 
that  he  is  straining  after  effect,  a  practice  necessarily  to  be  deprecated  on  the 
part  of  one  engaged  in  conveying  scientific  facts  to  the  popular  mind. 

The  following  passage,  however,  gives  some  salient  facts  about  alcohol  as  an 
article  of  diet,  in  language  but  little  open  to  criticism : — 

"  Let  us  hear  the  conclusion  of  the  whole  matter.  Alcohol  in  any  form  is 
not  a  necessary  article  of  diet  to  the  healthy.  It  is  a  food  in  the  scientific  sense, 
in  that  in  its  oxidation  it  yields  heat  and  energy.  It  is,  however,  of  very  limited 
practical  value  as  a  food,  and  is  very  costly.  The  most  it  can  do  is  to  replace  a 
small  amount  of  fat,  and  possibly  of  carbo-hydrate,  in  the  human  dietetic  labora- 
tory. As  a  food  it  is  about  ten  times  dearer  than  bread,  for  example,  and  one 
has  to  remember  that  its  effects  upon  the  nervous  and  circulatory  systems 
counteract  the  benefit  which  might  otherwise  result  from  the  production  by  it 
i)f  heat  and  energy.  Alcohol  as  a  food  is  not  favourable  to  the  production  of 
sustained  muscular  exertion,  and  may  do  jjositive  harm  by  paralysing  temporarily 
the  sense  of  fatigue,  which  is  Nature's  ^^•arning  against  excessive  effort." 

There  are  few  passages  of  equal  length,  unfortunatel}',  which  are  not  dis- 
figured by  technical  terms  out  of  place  in  a  popular  work,  or  by  some  such  stilted 
or  awkward  words  and  expressions  as  the  following: — "It  may  be  taken  hottal 
choiceh/'' ;  "viands  engulfed  at  luncheon"  ;  "an  effective  racial  agent  "  ;  "  atr/al, 
(for  ergo?)  the  gouty  and  rheumatic";  and  "  tlie  baccilicidic  action  of.'* 

But  the  lay  reader  w ho  is  not  sensitive  to  defects  of  this  character,  and  can 
understand  the  fantastic  and  technical  words  and  phrases,  will  find  the  book 
readable  and  instructive.  P.  B. 


FORTHCOMING   MEETINGS. 


Sessu)Xal  Meetings. 

)'orL,  October  17th,  11  a.m.  Discussion  on  "The  Architecture  and 
Sanitation  of  Elementary  School  Buildings."  Visits  to  Council  Schools 
and  the  Waterworks,  where  the  Jewell  System  of  Filtration  is  to  be  seen. 

Durham,  November  14th.  Discussion  on  "The  Health  Visitor  and 
the  School  Nurse  in  relation  to  Sanitary  Administration,"  to  be  opened 
by  H.  Renney,  M.D.,  D.P.H..  Medical  Officer  of  Health,  Sunderland. 
Visits  will  be  made  to  the  Cathedral  and  Castle,  and  to  Finchale  Abbey. 


*The  Ritual  of  Temperance  and  Bodily  Cleanliness.    By  H.  Cooper  Paitiu,  M.A., 
M.D.,  D.P.H.     Price  Is.    Simpkin,  Marshall,  and  Co.,  London. 

L 


supplement.  154 

Examinations. 

Inspectors  of  Meat  and  Other  Foods — 
Cardiff,  ( )etober  2nd  and  ord. 
Birminiiham,  October  'I'irA  and  24tb. 

In  Sanitary  Science  as  applied  to  Buildings  and  I'ublic  ^A'orks,  for 
Inspectors  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life,  and  for  Women  Health  Visitors 
and  School  Nurses  — 

Nottineham,  October  9th  and  10th. 

Perth,  October  16th  and  17tli. 

Liverpool,  October  30th  and  ^Ust. 

C'aI.E.VDAK    EOR    SeI'TEMBEU    AXI)    0(  TOliKi;,    lllOS. 
As  far  as  at  present  arrani/ed. 


SEPTEMBER. 

23  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitiiry  Law,  A:  Introductory  Hemarks, 
Public  Health  Acts— English,  Scotcli,  Irish;  other  Statutes  relating  to  Public 
Health ;  By-laws  (Model,  etc.),  Regulations,  Orders,  Memoranda,  etc.,  by 
J.  Priestley,  b.a.,  M.n.,  m.k.c.s.,  d.p.h.,  m.o.h.  Lambeth. 

L'5  F.  Lecture  to  Sanitary  Officers  at  7  p.m.  Sanitary  Law,  B:  Public  Health  (London^ 
Act ;  Metropolis" Local  Management  Acts  ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  of  London,  by  .1.  Priestley,  d.a.,  m.d.,  m.r.c.s.,  d.p.h. 

26  S.  Inspection  and  Deinoustraticm  at  Wimbledon  Sewnge  Works,  at  2.45  p.m.  Con- 
ducted by  C.  H.  Cooper,  M.Inst.C.E.,  Borough  Engineer  and  Surveyor. 

28  .M.  Lecture  to  Sanitary  Odicers  at  7  p.ni.  Sanitary  Law,  C  :  Factory  and  Workshop 
Acts  (including  Bakehouse  Legislation,  1878-95)  as  they  atJect  the  Sanittiry 
Inspector;   Smoke  Legislation;  Food  and  Drugs  Acts,  189!),  by  .1,  Priestley, 

B.A.,  M.D.,  M.U.C.W.,  n.lMI. 

.^0  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  Janiea  R.  Leggatt,  Supt.,  Public  Health  Dept.,  BorouRli 
of  Islington. 

31)  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  Duties  of  a  Sanitary  Inspector— General, 
A:  Outdoor,  by  A.  Wellesley  Harris,  m.k.c.s.,  d.p.h.,  m.o.u.,  Lewislmm. 

OCTOBER. 
1    Th.  Lecture — Meat  Inspectors'  Course  at  G.30  p.m. 

1  Th.  Lecture  to  Sanitary  Officers  al  7  p  m.     Duties  of  a  Sanitaiy  Inspector    General, 

B:  Indoor,  by  A.  Wellesley  Harris.  .M.it.c  s.,  d.p.u. 

2  F.   Lecture  to  Sanitary  Officers  at  7   p.m.      Duties   of  a  Sanitary  Inspector— C  : 

Offensive  Trades  and  Trade  Nuisances,  etc.,  by  A.  Wellesley  Harris,  m.ii.c.s,, 
D.r.ii. 

3  g'    ■  Examination  for  Inspectors  of  Meat  and  other  Poods,  Cardiff. 

;)    8.    Inspection  and  Demonstration  at  the  Soutliwark  and  Vauxhall  Water  Works, 

liampton,  at  2.30  p.m.     Conducted  by  J,  W.  Restler,  M.Inst.C.E. 
5    M.    Lecture  to  SanitJiry   Officers  at  7  p.m.      "Infectious  Diseases,"   by   Prof.   A, 

Bostoik  Hill,  M.D.,  M.sc,  .M.O.H.  VVarwkkshiie  C.(;. 
0     T.     Letture  to  Sanitary  Officers  at  7  p.m.     "Methods  of  Disinfection,"  by  Prof.  A. 

Bostock  Hill,  M.n.,  m.sc. 
7     W.   Inspection  and  Demonstration  at  John  Knight  &  Son's  Soup  Works,  Sllvi'rlown, 

at  3  p.m. 
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7  W.  Lecture  to  Sanitary  Officers  at  7  p.m.     ••  Elementary  Statistics,"  by  Prof.  A. 

Bostock  Hill.  M.D.,  M.sc. 

8  Th.  Lecture  to  School  Teachers,  at  7  p.m.     '•  Physiology,"  by  Prof.  H.  R.  Kenwood, 

M.B.,   D.P.H. 

•■'  Th.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  Office, 
at  the  Public  Health  Office,  town  Hall,  Upper  Street,  Islington,  N.,  at  7  p.m., 
by  .James  R.  Leggatt,  Supt.,  Public  Health  Department,  Borough  of  Islington. 

0    F.     Lectm-e— Meat  Inspectors'  Course,  at  <i.30  p.m. 

9  F.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Elementary  Science  :  Physics,  Chemis- 

try," by  E.  J.  Steegmann,  m.b.,  m.r.c.s.,  d.p.h. 
, Q    a'  j  Examinations— Jfottingham. 

10     S.     Inspection  and  Demonstration  at  the  Lambeth  Disinfecting  Station,  at  2.30  p.m. 

Conducted  by  J.  Piiestley,  m.d.,  D.p.ir.,  m.o.h.  Lambeth. 
12    M.    Demonstration  on  Meteorological  Instruments  in  the  Parkes  Museum,  at  6  p.m., 

by  the  Director,  E.  White  Wallis,  F.ss. 
12    51.   Lecture  to  School  Teachers  at  7  p.m.    "  Physiology,"  by  Prof.  H.  R.  Kenwood, 

M.B.,   D.P.H. 

12  M.  Lecture  to  Sanitary  Officers  at  7  p.m.  "Elementary  Sciei:ce;  Physics,  Chemis- 
try," by  E.  J.  Sleegmann,  m.b.,  M.n.c.s.,  d.p.h. 

1.3  Tu.  Lecture  to  Sauitaiy  Officers  at  7  p.m.  "  Elementary  Science  :  Physics,  Chemis- 
try," by  E.  J.  Steegmann,  m.b.,  m.r.c.s..  d.p.h. 

14  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 
limited).  Conducted  by  James  R.  Leggatt,  Supt.  Public  Health  Department, 
Borough  of  Islington. 

14  W.  Lecture  to  Sanitary  Officers  at  7  p.m.  •'  Elementary  Science :  Physics,  Chemis- 
try," by  E.  .T.  Steegmann,  m.b.,  m.b.c.s.,  d.p.h. 

14    W.  Lecture  to  S(  liool  Teachers,  at  7  p.m.     "Foods,"  by  Col.  J.  Lane  Notter, 

K.A.M.C,   .M.A.,   M.D.,    D.P.H. 

17  S.  Sessional  Meeting,  York,  ll  a.m.  Discussion  on  "The  Architecture  and 
Sanitation  of  Elementary  School  Buildings."  Visits  to  the  Council  Schools 
and  the  Waterworks. 

N0VE3IBER. 
14    S.     Sessional  Meeting,  Duiiham.      Discussion  on  "  The  Health  Visitor  and  the 
School  Nurse  in  relation  to  Sanitary  Administration,"  to  be  opened  by  H. 
Renney,  m.d.,  d.p.h.,  m.o.h.  Sunderland.    Visits  will  be  made  to  the  Cathedral 
and  Castle,  and  to  Finchale  Abbey. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY 

DrnixG  AiGi-sT,  1908. 
*»*  For  Puhlicittions  of  Societies  mid  1  nsl'duiioiis,  etc.,  see  under  "Academies.'' 


ACADEMIES  (British). 
London.      The  lastitution  of  Cicil  Eiujineers.     ilinute.s  and  Proceedings,  Vol. 

CLXXI.     552  pp.,  Svo.     London,  1908.  Tin  rastitution. 

New  South  Wales,  lioyal  Socieli/  of.    Journals  &  Proceedings.    Tols.  XXXYIl., 

XXXYIIL,  XXXIX.,  XL.,'XLI.  The  Societ;/. 


Allen    Oreia.     Practical  Hints  to  H.-alth  Visitors.    86  pp.,  Svo.     London,  190S. 
'  '  The  Aitlhor. 


Sl'PPLEMEXT. 


156 


Handbook  aud    !Model 


^S; 


Laws. 


83  pp.,  8vo. 
The  Author. 


Elkington,   J.  S.  C,  M.D. 

Tasmania,  1905. 

Grimshaw,  J.,  M.D.,  M.S.    Tour  Child's  Health.    144  pp.,  8vo.    London.  1908. 

Messrs.  J.  <.^-  A.  Churchill  (publishers). 
Jensen,  G.  J.  C,  C.E.     By-Laws  as  to  House  Drainage  and  Sanitary  Fittings 

made  by  the  London   Count}"  Council.      Second   Edition.      147   pp.,  8vo. 

London,  1908.  The  Sanltarii  l*uhUshing  Co. 

Local  Government  Board.      Dr.  W.  A\^.  E.  Fletuhefs  report  to  the  Local 

Government  Board  up<in  the  Sanitary  Circumstances  and  Administration  of 

the  St.  Asapli   (FHntshire)  and   of   the    St.    Asaph   (Denbighshire)  Rural 

Districts.    17pp.,fcp.    London,  1908.    A.  yewshol,„e,  M.D..  F.R.C.P.,  D.P.H. 
Martin.  ^-1.  J.,  M.Inst.C.E.     Report  on  the  Sewerage  of  Geelong,  Nevtown,  and 

Chilwell,  North  Geelong,  and  Belmont.     40  pp.,  4to.     Geelong,  1908. 

Tilt  Author. 


MEDICAL 

Aberdeen.  July,  1908 
Birmingham,  1907 
Blackpool,  1!»07 
Bristol,  1907 
Cardiff,  19o7  . . 
Chester,  1907 
Cornwall,  July.  1908 
Huddersfield,  1907    . . 

Northampton,  1907  . . 

Oldham,  1907 
Poplar,  1907 
Preston,  1907 
Salford.  19n7 
Surrey  CO.,   19n7      . . 
York,  1907      .. 


OFFICERS   OF   HEALTH    AND    OTHER 
SANITARY    REPORTS. 

Kenneth  Cameron. 

J.  Eohertson,  M.IJ.,  H.S,: 

Francis  J.  H.  Coutls.  M.D.,  U.l'.lf. 

D.  S.  Davies,  M.I).,  D.P.H. 
K.  Walford,  -l/./A,  D.I'.H. 
Fraticis  Vacher,  M.R.C.S. 
John  li.  de  C .  lioscawen. 
i>.  G.  H.  Moore,  M.D.,  D.I'.H. 
.lames  lieattif,  M.A.,  M.I).,  and 
J.  Doi'j  McCrindh,  M.Ii.,  D.I'.H. 
J.  B.  n'iUdnsOH,  M.Ii.,  D.I'.H. 
F.  W.  Ale.vander,  M.I). 
II.  0.  I'ilkinr/lon,  .M.I). 
C.  H.  Tattersall,  M.K.C.S. 
Edward  S.  Sea  ton,  M.I)..  F.li.C.I'. 

E.  M.  Smith,  M.I)..  D.I'.H. 


COLONIAL    NOTE. 


Ho.VUl)    OF    E.\AMINEKS    FOU    SoUTH    Au.VrUALl  A. 

AuDiTioxAL  ExAMiNKit: — J.  F.  JIcEacukan,  M.it.c.v.s.,  Graduate  of  Glasgow 
Veterinary  College;  Inspector  of  Cattle  and  Analyst,  Combined  .Metropolitan 
Boards  of  Ilealtii,  Adelaide. 

IIoxo  Ko.Nc  AND  South  C'iii.va. 
His  Excellency  Sir  F.  D.  Ligabd,  o.c.m.o.,  cm.,  d.s.o.,  has  gi-aciously  con- 
sented to  become  the  Patron  of  the  Hong  Kong  Branch  of  The  Royal  Sanitary 
Institute. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS    OF    BOOKS. 


Elements  of  Watek  Bacteuiologv.* 

A  little  book  has  an  advanfagt-  over  a  big  book  in  the  handiuess  of  its  appli- 
cation, and  is  often  consulted  w  hen  larger  ones  are  left  literally  on  the  shelf, 
such  tomes  for  instance  as  AVoudman  &  Tidy's  excellent  but  sparsel_v-fbund 
treatise  which  they  unhappily  called  "•  A  Handy-book  of  Forensic  Medicine." 
Prescott  &  Winslow  by  judicious  compression — brevity  without  sacrifice  of  style 
or  clearness — have  in  their  second  edition  retained  the  convenient  text-book 
value  of  the  first  issue,  at  the  same  time  including  subsequent  international 
work,  giving  full  credit  to  the  observers,  and  furnishing  references  to  papers  in 
an  appendix.  The  "coli  "  question  is  discussed  at  length,  and  it  is  pleasant  to 
note  the  remark  (p.  12;{)  that  "the  most  important  work  upon  the  distribution 
of  B.  coli  has  been  carried  out  in  England  by  the  bacteriologists  of  the  Local 
Government  Board."  A  caution  showing  that  chemical  analysis  and  other 
examinations  should  not  be  neglected  is  (p.  YAH)  that  "a  low  monthly  average  of 
coli  may  include  and  co\c>r  up  dangerous  and  significant  high  numbers  at 
particular  periods."  While  not  going  so  far  as  the  authors  in  saying  (p.  139) 
that  "  the  absence  of  B.  coli  demonstrates  the  harmlessness  of  a  water  as  far  as 
bacteriology  can  prove  it,"'  it  is  certain  that  "  its  numbers  form  a  reasonably 
close  index  of  the  amount  of  pollution,'"  and  that  (p.  140)  when  it  is  found  in 
such  abundance  as  to  be  isolated  from  1  cc.  of  water,  "  it  is  reasonable  proof  of 
serious  pollution."'  The  Jackson  bile  medium  is  preferred  to  the  jMacConkey 
(p.  147).  A  sentence  on  p.  159  would  seem  to  imply  that  search  for  streptococci 
was  a  routine  procedure  in  England,  whereas  owing  to  the  time  involved  it  is 
mostly  used  only  in  special  cases.  AVhile  not  under-rating  chemical  analysis  the 
authors  give  in  chapter  X.  several  instances  where  bacterial  tests  had  greater 
delicacy.  In  chapter  XI.  the  disinfection  or  sterilization  of  sewage  is  discussed. 
An  appendix  gives  plain  receipts  for  preparing  and  working  the  various  media. 
Sedgwick's  nitrogen  cycle  on  p.  .")  would  make  a  good  lecture  diagram.  Con- 
siderable .additions  have  bi-en  made  as  to  the  problems  of  self-puritication,  the 
isolation  of  the  typhoid  bacilhi'^,  and  the  significance  of  other  bacteria  than  coli, 
and  a  new  chapter  has  been  iutniduced  on  the  bacteriology  of  sewage  and 
effluents.  '  S.  E. 


*  Elements  of  Water  Bacteriology,  with  special  reference  to  SRnitary  water  analysis, 
by  S.  C.  Prescott  and  C.  A.  Winslow,  Massachusetts  Institute  of  Technology.  John  Wiley 
&  Sons,  New  York  ;  Chapman  &  Hall,  London.  2n(l  edition,  rewritten,  1908.  Small  8vo., 
258  pp. 
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Methods  and  Devioi:s  for  Hacteui.vl  Treatment  of  Sewage.* 

This  work,  according  to  the  author,  is  \\  ritten  "  from  the  view-point  of  the 
civil  engineer"'  of  a  modern  type,  who  utiH/.es  tlie  pioneer  scientific  work,  and 
avails  himself  both  of  so-called  "  theory  '"  and  "  practice.'"  He  frankly  acknow- 
ledges "sources  of  information"  in  chapter  11.,  and  then  describes,  with 
comments  and  illustrations  which  make  the  text  ])lain,  the  gi-owth  and  divergences 
of  sewage  treatment,  the  construction  and  working  of  sewage   plant,  and  his  J, 

actual  experiencr  of  difficulties  that  may  he  encountered.  Original  ])a])ers  and 
documents  are  quoted  ('/(  cW* hj-'o,  and  make  this  a  very  useful  compilation  with  an 
intelligent  commentary.  The  summary  of  principles  regarding  the  design  of 
purification  works  (chapter  IX)  is  (>(jually  good.  The  "  patent  "  question  is  very 
usefully  dealt  with.  S.  K. 

ARTICLES   RELATING   TO    PUBLIC   HEALTH, 
Appearing  in  the  chier  British  and  Foreign  Journals  and  Transactions. 

The  articles  referred  to  in  this  list  are  as  far  as  j^ossiblc  collected  aiul  filed   in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 

Hygiene  of  Special  Classes,  Trades,  and  Professions;  and 
Municipal  Administration. 

PoNTiN(;,  C.  !•"..     New  Uvmna^iiini,  Marlhoicuiirh  College.      The  BiiiMer, 

Kith  May,  llt(),S,  )).  .")77. 

Description  of  huiidini;  ainl  plan. 
KiLKV,  \V.    E.,  F.l\.I.r>.A.     London   Counlv  Conneil  Technical   College. 

The  BuiUfir,  Kith  May,  I'.lOS,  p.  .".7."). 

Description  of  building  with  plans  and  t-xlenial  \  iew. 
"  ENiilNKEitlNc  Kkcoud."     A  1  lacterlological  Method  of  Dcterniining  tiie 

Efficiency  of  Street  Cleaning,  Stli  August,  I'.IOS,  p.  Kil. 

Description  of  cleansing  machine  used  in  the  ("ity  nf  New  Voik,  and  the  mode 
of  using  cultures  to  test  the  (Hlieieney. 

Building  Materials,  Construction,  and  Machinery. 

"A  Ce.MDNT  Mamm   \(   11  UI.K.  "      The  Ageing  of  Concrete.       Thf  liiulthr, 

2()tli  .Iniie,  I'.tOiS,  p.  71.-). 

Description  of  ex|)eriments  and  tests  of  ccuieMi   ami  sand  in  \aiicuis  propor- 
tions at  end  of  varying  periods,  with  tables. 
KiNDEK,    T.    15.       Masonrv    Work    in     Zero    Weather.        Thf     IhiiUir, 

li'.th  .June,  r.lOS,  p.  (I'.M).' 

Descri])ti()n    of    buildiuf;    operations    for    a    bridge    in    New     i?runsuiclv    in    a 
tem|)erature  12"  below  /ern.      Ilhi-trateil  with  pliotogra|)hs. 
"  l"",NOINKi;i;lN<i  HlcroHl)."      Refuse  Disposal  in  Aniel'iea,  l'.">t  li  .Iul\,  I'.tOS, 

p.  «.5. 

De.scri|)tion  ol  the  ofTen-i\e  means  at  pr nl  .-idopted,  ami  reeonnnending  that 

the  British  methods  sl Id  be  lnll,,wed. 

Heating-,  Lighting,  and  Ventilating. 

Gaster,     Leon.        llluniination     and     Ihiiiene.       ./onrn.     I!.     Sar.    Arts, 

Vol.  LVI.,  No.  :.V.Ki:t,  I'.ios,  pp.  .s^ss  s'.M). 

Notices  the  influence  of  illumiMation  on  lu-alfh.  in  works  and  schools,  and  the 
ill-effect  of  bail  lighting. 

*  .Methods  and  Devices  for  iJBCterial  Treatment  of  Sewage,  by  W.  M.  Veitable,  M.8., 
Member  of  the  American  Socipties  of  Civil  and  Electrical  Engineers.  I»t  edition,  liK)8. 
Jolm  Wiley  i^-  .'^oub,  .\ew  York ;  ('hnpnian  ,V  Hall,  I.onilon.  8vo.,  236  pp.  ■Ill  iiinstiiitiong 
and  '.i  platen.     12h.  6d. 
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FORTHCOMING   MEETINGS. 


Sessioxai,  Meetings. 

Yor/i,  October  ITtli,  11  a.m.  Discussion  on  "The  Arcliitecture  and 
Sanitation  of  Elementary  Scliool  Bniidinus,"  to  be  opened  Ijy  J.  Osborne 
Smitli,  F.K.I. B.A.  Visits  to  Connc-il  Scliools  and  the  Waterworks,  where 
the  Jewell  System  of  Filtration  is  to  be  seen. 

Durliam,  November  14th.  Discnssion  on  "The  Health  Visitor  and 
the  School  Nnrse  in  relation  to  Sanitary  Administration,"  to  be  opened 
by  H.  Renney,  M.D.,  D.P.II..  Medical  "Ofb'cer  of  Health,  Sunderland. 
Visits  will  be  made  to  the  Cathedral  and  Castle,  and  to  Finchale  Abbey. 

LeOTUIIE    to    the    IXSTITITE. 

Weilnesday,  Novenibei'  18th,  at  :>  p.m.  "The  Results  of  Sanitation 
in  the  Efficiency  of  Armies  in  Peace  and  War,"  by  Sui'geon-Genei-al  Sir 
Alfred  Keogh,  K.C.B.,  LL.D.,  M.D.,  Director-Geneial,  Ai-my  Medical 
Service.  His  Grace  the  Dnke  of  Nortlnniibci'iand,  K.G.,  Pi-esident  of 
the  Institute,  in  the  chair. 

lOXA.'MIXATION.S. 

Inspectors  of  ^ieat  and  ( )ther  Foods — 

Cardiff,  October  2ud  and  ;^rd. 

Birmintiham,  October  i'M'A  and  24tli. 

Sheffield,  November  13th  and  14th. 
In  Sanitary  Science  as  applied  to  Buildings  and   Public  Works,  for 
Inspectors   Qualifying  for  Membei-ship,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life,  and  for  Women  Health  Visitors 
and  School  Nurses  — 

Nottingham,  October  9th  and   lOtli. 

Perth,  October  lOth  and  17tli. 

Liverpool,  October  ."Oth  and  ;>lst. 

Bi'istol,  November  lith  and  Ttli. 

Newcastle,  November  20tli  and  21st. 

London,  November  27th  and  28th. 

Cai.exdar  for  October  axi>  November,  1908. 

An  far  ns  at   present  an'amied. 

OCTOBER. 

1     Th.  Lecture— Meat  Inspectors'  Course,  at  6.30  p.m. 

1  Th.  Lecture  to  Sanitary  Officers,  at  7  p.m.     Duties  of  a  Sanitary  Inspector — General, 

B:  Indoor,  by  A.  Wellcsley  Harris,  m.h.c.s.,  d.p.h. 

2  F.   Lecture  to  Sanitary  Officers,  at  7  p.m.      Duties  of  a  Sanitary  Inspector— C  : 

Offensive  Trades  and  Trade  Nuisances,  etc.,  by  A.  Wellesley  Harris,  m.r.c.s., 

D.P.II. 

2  f    I 

3  g"   [  Examination  for  Inspectors  of  Meat  and  other  Foods,  Cardiff. 

3  S.  Inspection  and  Demonstration  at  the  Southwarli  and  Vauxball  Water  Works, 
Hampton,  at  2.30  p.m.     Conducted  by  .1.  W.  Kestler,  M.lnst.C.E. 

5  M.  Lecture  to  Sanitary  Othcers,  at  7  p.m.  "  Infectious  Diseases,"  by  Prof.  A. 
Bostock  Hill,  M.D.,  M.sc,  m.o.h.  Warwickshire  C.C. 
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6  Tu.  Lecture  to  !>anitary  Officers,  at  7  p.m.     "  Methods  of  Disinfection,"  by  Prof.  A. 

Bostock  Hill,  M.i).,  Ji.sc. 

7  W.   Inspection  and  Demonstration  at  Jolm  Knight,  Ltd.,  Soap  Worlds,  Silvertown, 

at  n  p.m. 

7  W.  Lecture  to  Sanitary  Otticers,  at  7  p.m.    "  Elementary  Statistics,"  by  Prof.  A. 

Bostock  Hill,  M.n.,  m.sc. 

8  Th.  Lecture  to  School  Teachers,  at  7  p.m.     '•  Physiology,"  by  Prof.  H.  R.  Kenwood, 

M.n.,   D.P.H. 

8  Til.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  Office, 
at  the  Public  llealtli  Office,  Town  Hall,  Upper  Street,  Islington,  N.,  at  6  p.m., 
by  .lames  R.  Leggatt,  Supt.,  Public  Healtli  Depai-tment,  Borough  of  Islington. 

!i    F.     Lecture— Uleal  Inspectors'  Course,  at  0.30  p.m. 

'.I  F.  Lecture  to  Sanil;n y  Officers,  at  7  p.m.  "  Elementary  Science  ;  Physics,  Chemis- 
try," bj-  E.  J.  Steegmann,  m.b.,  m.h.c.s  ,  d.p.h. 

u'  I  Examinations— Notlingliani. 

10  .S.     Inspection  and  Demonstration  at  tlie  Lambetli  Di-sinfecling  Station,  at  -.30  p.m. 

Conducted  by  ,1.  I'rieslley,  m.d.,  d.p.h.,  m.o.ii.  Lambeth. 

}2  M.  Demonstration  on  Meteorological  Instruments  in  the  Parkcs  Museum,  at  G  p.m., 
by  the  Director,  E.  White  Wallis,  f.s.s. 

1  -  JI.  Lecture  to  School  Teachers,  at  7  p.m.  "  Ph3'si()logy,"  by  Prof.  11.  R.  Kenwood, 
M.n.,  D.p.ii. 

iL'  l\r.  Ijceture  to  Sanitary  Officers,  iit  7  p.m.  "Elementary  Science;  Physics,  Chemis- 
try," by  E.  J.  Slecgmann,  M.i!.,  M.n.cs.,  n.i'.ii. 

l.i  Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.  "  Klementary  Science  :  Pliysics,  Chemis- 
try," by  E  J.  Slecgmann,  m.h.,  M.n.o.-s..  n.iMi. 

11  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).  Conducted  by  James  R.  Leggatt,  Supt.  Public  Health  Department, 
Borough  of  Islington. 

Lecture  to  Sanitary  Officers,  at  7  p.m.  "  Elementary  Science:  Physics,  Chemis- 
try," by  E.  .1.  Steegmann,  M.n.,  m.h.c.s.,  d.p.h. 

Lecture  to  School  Teachcr.s,  at  7  p.m.  "  Foods,"  by  Col.  .1.  Lane  Notter, 
U.A.M.C,  M.A.,  M.i>.,   n.p.ti. 

Lecture  to  School  Teachers,  at  7  jLUi.  "(Mothing,"  by  Col.  .1.  Lane  Notter, 
it..\.M.i  .,  M.A.,  M.n.,  n.p.ii. 

Lecture  to  Sanitjiry  Officers,  at  7  p.m.  "  Elementary  Science :  Physics,  Chemis- 
try," by  E.  J.  Steegmann,  M.n.,  m.u.c.s.,  k.imi. 

•  E.xaminations— Perth. 

Sessional  Meeting,   York,  II  a.m.      Discussion   on  "The  Architecture  and 

Siinilatiiin  ol  lOliiiienlary  School  Buildings,  to  be  opened  by  J.  Osborne  Smith, 

I'MM.IJ.A.     Visits  to  the  Council  Schools  and  the  Waterworks. 
Inspection  and  Demonstration  at  the  Sewage  and  Destructor  Works,  ICaling,  at 

2.1.')  p.m.    (Jonducled  by  Charles  Jones,   .m.inst.c.i;..  Borough  Kngineer  and 

Surveyor. 
Demonstration-Meat  Inspectors'  Course,  at  2  p.m. 
Demonstration  on  Building  Materials  and  Construction  in  the  Parkes  Museum, 

at  6  p.m. 
Lecture  to  School  Teachers,  at  7  p.m.    "School  Buildings,  Water  Supply,  etc.," 

by  J.  Osborne  Smith,  F.ii.i.n.A. 
Lecture  to  Sanitary  Officers,  at  7  p.m.    "Calculations,  Mea-suremcnls,  Plans  and 

Sections,"  by  Henry  Adams,  m.inst.c.k. 
Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.     "  Building  Materials,"  by  H.  D.  Searles- 

Wood,  I'.u.i.n.A.' 
W.   Inspection  and  Demonstration  in  the  District  of  Cbiswick,  at  3  p.m.    Coiulucled 

by  J.  H.  Clarke,  Chief  Sanitary  Inspector.  Cliiswick. 
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22    Th  Lecture  to  Sanitary  Officers,  at  7  p.m.     "  Sanitary  Building  Construction  and 
Planning:    Soil  and  Local   Physical  Conditions,"   by  H.   D.   Searles-Wood, 

F.H  I.B.A. 

22  Til.  Lecture— Meiit  Inspectors'  Course,  at  G.30  p.m. 

23  F.    Lecture  to  School  Teachers,  at  V  p.m.     "  School  Furniture,"  by  Prof.  H.  R. 
Kenwood,  M.n.,  d.p.h. 

Lecture— Sanitary  Science  Course,  at  7  p.m.    "Sanitary  Piuilding  Construction, 

Advanced,"  by  H.  D  Searles-Wood,  f.ri.b.a. 
■  Examinations— Birmingham. 

Demonslr,ation  at  a  School  on  the  Ueneral  Planning  of  Schools  and  their  Sanitary 
Arrangements  and  Fittings,  by  J.  Osborne  Smith,  p.k.i.b.a. 

Inspection  and  Demonstration  at  the  .\ylesbury  Dairy  Company's  premi-ses,  St. 
Petersburg!!  Place,  Bays  water,  VV.,  at  2.30  p.m. 

Demonstration  on  Baths  and  Lavatories  in  the  Parkes  Museum,  at  6  p.m. 

Lecture  to  Sanitary  (Jfflccrs,  at  7  p.m.    •'  Sanitary  Appliances,"  by  W.  C.  Tyndale, 

M.I-NST.r.K. 

27    Tu.  Demonstration  on  Waste  Preventers  .uid  Water  Closets  in  the  Parkes  Museum, 
at  G  p.m. 

27  Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.    "  Ventilation,  Warming,  and  Lighting," 

by  J.  Osborne  Smith,  f.r.i.b.a. 

28  W.  Inspection  and  Demonstration  at  L.C.C.  Municipal  Lodging  House,  Kemble  Street, 

Drury  Lane.  W.C,  at  2.30  p.m.,  and  at  4  p.m.  Inspection  of  Jlcssrs.  Callard, 

Stewart,  and  Watts'  Bakery,  Little  Dean  Street,  Soho. 
2.S    W.  Demonstration  on  Pipe  .loints,  etc.,  and  Drain  Testing  Appliances,  in  the  Parkes 

Museum,  at  0  p.m. 
28    W.  Lecture  to  School  Teachers,  at  7  p.m.    "  Phy.Mcal  Exercises,"  by  P.  Boobbyer,  m.d. 
28    W.  Lecture  to  Sanitary  Officers,  at  7  p.m.      "  Details  of  Plumbers'  Work,"  by  J. 

Wright  Clarke. 

30  F.    Lecture  to  Sanitary  Officers,  at  7  \\m.     -  House  Drainage,"  by  W.  C.  Tyndale, 

M.INSr.C.E. 

«?     a"  I  Examinations— Liverpool. 

31  S.     Demonstration— Meat  Inspectors'  Course,  at  2  p.m. 

31    S      Inspection  and  Demonstration  in  the  District  of  Chiswick,  at  3  p.m.  (number 
limited).    Conducted  liy  J.  H.  Clarke,  Chief  Sanitary  Inspector,  Chiswick. 

NOVEMBElt. 

2  M.    Lecture  to  Sanitary  Officers,  at  7  p.m.     "  Water :  Composition,  Pollution,  and 

Purification,"  by  Prof.  11.  1!.  Kenwood.  M.ii.,  d.p.h. 

3  Tu.  Lecture  to  Sanitary  Offi.-.-rs,  at  7  p.m.    "  Water  Supply :   Sources  of  Supply  and 

Distribution,"  by  J.  E.  Worth,  m.ixst.c.e. 

4  W    Insiiection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).    Conducted  by  James  R.  Leggatt,   Superintendent,  Public  Health 
Department,  Borougli  of  Islington. 

4  W.  Lecture  to  Sanitary  Officers,  at  7  p.m.     "  Sewerage,"  by  J.  E.  Worth,  m.inst.c.e. 

5  Th.  Demonstration  on  House  Drainage  in  the  Parkes  Museum,  at  6  p.m. 

5    Th.  Lecture  to  School  Teachers,  at  7  p.m.     "  Physical  Conditions  Affecting  Health 
in  Schools,"  by  James  Kerr,  m.a.,  m.d.,  n.p.H. 

5  Th.  Lecture  to  Sanitary  Officers,  at  7  p.m.    "  Sewage  Disposal,"  by  J.  E.  Worth, 

M.INST.C.E. 

6  F.    Lecture  to  Sanitary  Officers,  at  7  p.m.    "  .Scavenging :  Disposal  of  House  Refuse," 

by  J.  E.  Worth,  m.inst.c.e. 

6  F.     Lectuic—Me;it  Inspectors' Course,  at  ii..30  p.m. 

^     a  \  Examinations— Bristol. 

7  8.)  .  ,     • 

7    S     Inspection  and  Demonstration  at  tlic  CamberwcU  Infirmary,  Brunswick  oquare, 
Peckham  Road,  S.E..  at  2.15  p.m.    Conducted  by  Edwin  T.  Hall,  v-p.k.i.b.a. 
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9    M.    Demonstration  on  Water  Supply  in  the  Parkes  Jluseum,  at  G  p.m. 

0    jr.   Lecture  to  Sanitary  Officers,  at  7  p.m.    "Signs  of  Healtli  and  Disease  in  Animals 

destined  for  Food,  when  alive  and  after  slaughter ;  Tuberculin  and  other  Tests," 

by  Major  J.  A.  Meredith,  f.r.c.v.s. 

9    JL    Lecture  to  School  Teachers,  at  7  p.m.     "  Physical  Conditions  Affecting  Health 

in  Schools,"  by  James  Kerr,  m.a.,  m.d.,  d.I'.h. 
Ill    Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.    "  The  Nanus  and  Situations  of  the  Organs 

of  the  Body  in  Animals,"  by  Major  .1.  A.  Meredith,  k.k.c.v.s. 
1 1     W.   Inspection  and  Demonstration  at  HaiTisou  &  Barber's  Knackers'  Yard,  Winthrop 

Street.  Whitechapel.  E.,  at  .t  p.m.    Conducted  by  K.  Glover,  f.k.c.v.s. 

11  W.   Lecture  to   Sanitary  Officers,  at  7  p.m.    "Practical  Methods  of  Stalling  and 

Slaughtering  Animals,"  by  Major  .T.  A.  Meredith,  f.r.c.v.s. 

12  Th.  Lecture  to  Sanitary  Officers,  at  7  p.m.      Disea.sed  JFeat.  with  a  Demonstration 

of  Morbid  Specimens  collected  from  Meal  Markets,  by  .lames  King,  m.k.c.v.s. 
12    Th.  Demonstration  to  Commissioned  Officer^  and  Professional  Men,  at  11  a.m.,  at  the 

Metropolitan  Cattle  Market,  by  James  King,  M.it.c.v.s. 
12    Th.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  Market,  York  Road,  N., 

at  2  p.m.     Cimducted  by  .lames  King,  m.h.c.v.s. 
l:{    F.    Lecture  to  Sanitjiry  Officers,  at  7  p.m.     "The  Ap|)cjuance  and  Character  of  Freeh 

Meat,  Organs,  Fat,  Blood,  Fish,  Poultry,  Jlilk,  Fruit,  Vegetables,  and  other 

food,  and  the  conditions  rendering  them,  or  prepanitions  of  them,  fit  or  unfit 

for  human  consumption.     Preserving  and  Storing  Mciit  and  other  fmxls,"  by 

E.  Petronell  Manby,  k..\.,  m.d.,  d.p.ii. 

I'j     o'  f  Examination  for  Insjjcctors  of  Meal  and  other  Foods,  Sbettield. 

14    S.     Sessional  Meeting',   Uiuham.      Discussion  on  "The  Health  Visitor  and  the 

.School  Xuise  ill  relation  to  Sanitary  -Administration,"  to  be  opened  by  H. 

Henney.  mil,  h.imi..  m.o.ii.  Sunderland.    Visits  will  be  made  to  the  Cathedral 

and  Ciistle,  and  lo  Finchale  Abbej'. 
14     S.     Demonstration— Meat  luspectore"  Course,  at  2  p.m. 
14     S.     Demonstnition  to  Commissioned  Officers  and  Professional  Men,  at  11  am.,  at  the 

Metropolitan  Cattle  Market,  bj'  .lames  Kiag,  m.h.c.v.s. 

16  M.  Lecture  to  Sanitary  Officers,  at  7  p.m.     'The  Hygiene  of  Byres,  Lairs,  Cowsheds. 

and  Slaughterhouses,  and  all  places  where  animals  destined  for  the  supplj'  of 
food  are  kept,  and  the  Hygiene  of  Markot.s,  Dairies,  and  other  places  where 
food  Is  stored,  prepared,  or  e.xixised  for  sale,  and  tnnsported,"  by  E.  Petnmell 
Manby,  b..\.,  m.d.,  d.imi. 

17  Tu.  Inspection  and   Demonstration  In   Fish    Inspection  at  Billingsgate  Market,  at 

8.W  a.m.,  conducteil  by  J.  Hoberts,  Chief  Fish  Inspector,  Fishmongers' 
Compan}'. 

17  Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.     The  Laws,  By-laws,  and  Regulations 

affecting  the  inspection  and  sale  of  Meat  and  other  articles  of  Food,  including 
their  preparation  and  adulteration,  by  E.  Petronell  Manby,  it.A.,  m.d.,  d.p.u. 

18  W.  Lecture  to  the  Institute,  at  ;>  p.m.    "The  Results  of  Sanitation  in  the  Effi- 

ciency of  Armies  in  Peace  and  War,''  by  Surgeon-tieneral  Sir  Alfred  Keogh, 
K.c.li.,  i.l,.D.,  M.D.,  DIrector-Genend,  Army  Medical  Service.  His  Grace  the 
Duke  of  Northumberland,  km.,  President  of  the  Institute,  in  the  Chair. 

Ill    Th.  Lecture  to  Commissioned  Officers  and   Professional   Jlen,  at  .").TO  ii.m.,  at  the 
Parkes  Museum,  by  James  King,  m.h.c.v.s. 
Lecture— Meat  Inspectors'  Course,  at  C.^d  p.m. 

Examinations  —Newcastle. 

Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  11  a.m..  at  the 
Metropolitan  Cattle  Market,  by  James  King,  m.h.c.v.s. 
23    M.    Lecture  U>  Cummissioned  Officers  and  Professional  Jlen,  at  .'i  p.m.,  on  "Tinneil 
and  Potted  F<x)d,"  by  Prof.  U.  R  Kenwood,  m.ii.,  d.p.ii. 
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CONTRIBUTIONS   AND   ADDITIONS   TO   LIBRARY. 

For  inMlcations  of  Societies  and  lastilv.tlons,  etc.,  see  under  "  Academies." 


ACADEMIES  (Beitish). 
The  British  Institute  of  Social  Service.     Third  Annual  Keport,  1907.     'SB  pp., 

Svo.     London.  1908.  The  Institute. 

The  Imperial  College  of  Science  and  Technology.     Calendar  for  the  Session, 

1908-9.     80  pp.,  8vo.     London,  1908.  The  CoUe<je. 

Berne.     Die  Betriebc  und  die  Zahl  der  darin  beschiiftigteu  Personen.     626  pp.. 
4to.     Berne,  1908. 

Eesidtats  der  Eecensement  Fi'drral.     63  pp..  4to.     Berne,  1908. 

Bureau  de  Statistique. 

Brmdley,  Jiini<.s- ./.     Death  and  its  N'erideation.     56  pp.,  8vo.     London,  1908. 

liehmaa,  Ltd.  (Publishers). 

Buchan,    (/.   F.,   M.B.,    D.l'.lf.     Preliminary  Keport  on   Mussels  and  Typhoid 
Fever.     28  pp.,  Svo.      Birmingham,  1908.  The  Author. 

Factories  and  Workshops.     Annual  Eeport  of  the  Chief  Inspector  of  Factories 
and  Workshops  for  the  Year  1907.     321  pp.,  fop.     London,  1908.  ^ 

The  Chief  Insiieotor. 

Lumley,    W.   (/.   and  F.     Lumley's    Public    Health     Seventh   Edition,  Vol.  I. 

and  11.     2,444  pp.,  8vo.     London,  1908.  The  Publishers. 

Manchester.     Bye-Laws  with  respect  to  New  Streets  and  Buildings,  etc.     1908. 

79  pp.   Svo.  T.  de  Courcij  Meade,  M.Inst. C.E. 

MEDICAL  OFFICEKS  01'  HEALTH  &  OTHEli  SANITAKY  REPORTS. 
Aberdeen,  .luly,  1908  (San.  Insp.)      .  .    Kenneth  Cameron. 

Bradford,  1907  \V.  Arnold  Fvans,  .y.D.,  JI..Sc. 

Calcutta,  1907  '/'■  Frederick  Pcarse,  M.I).,  l-'./i.C./'. 

Lanark  C.C,  1907       r.  T.  Wilson,  M.D. 

Lewisham,  1907  A.  Welksleif  Ifurris,  M.R.C.S.,  D.P.II. 

Middlesex  C.C,  1907 ('■  '^'  F.  Voun,/,  M.D.,  D.l'.lf. 

Wolverhampton.  1907  ..    II.  Mulct,  B. A..  M.D. 


MetropoUtan  Water  Board.  Fifth  Annual  Keport  of  thr  Metropolitan  Water 
Board.      114  pp.,  8vo.     London,  1908.  The  Board. 

New  Jersey.  Annual  Keport  of  the  Board  of  Health  of  the  State  of  New 
.lerser  1907,  and  of  the  Bureau  of  Vital  Statistics.  4.32  j.p.,  Svo.  Trenton, 
New  ■.j'ers,-y,  1908.  Th,  Board. 

Nottingham.  Keport  on  the  iMedical  Inspection  of  School  Children  attending 
Public  Elementary  Schools  under  the  Education  (Adnniustrative  Provisions) 
Act,  1'.)07,  by  Dr.  P.  Boobbyer.  /'•  Boobbjjcr,  M.D.,  M.S. 

Nottinghamshire.  Report  upon  the  Water  Supplies  of  Nottiiigbamshiiv. 
23  pp.,  Svo.     Nottingham,  1908.  Uennj  llandjord,  M.D.,  I.h.C.l . 

Palmberg,  Prof.  Albert.     The  Control  of  Tuberculo.sis  in  Finland.     The  Author. 
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Paris.     Annales  des  Fonts  et  Cliaussces.     193  pp.,  8vo.     Paris,  19u7. 

E.  Bernard  (editor). 

Pfeiffer,  Dr.  A.  Dn-iundzwanzigster  .Tahresbericlit  iiber  die  Fortsehritte  und 
Leistungen  auf  deni  Gebiete  der  Hygiene,  .lahrgang  190n.  593  pp.,  4to. 
Braunschweig,  1908.  T/ic  Author. 

Pistor,  Muritz,  mid  Merkel,  .'<i</,iiuiid.  Deutsche  Vierteljalirsschrit't  fiir  iitteiit- 
liche  Gosundheitspflege,  Organ  "Deutsclien  Vereins  t'iir  ull'entliche  Gesund- 
heitspflege."     397  pp.,  4to.     Braunschweig,  1908.  The  Aitthor.<. 

Porter,  Charles,  M.I).,  B.Sc  School  Hygiene  and  the  Laws  of  Health.  335  pp., 
8vo.     London,  1908.  Messrs.  Lonijinann,  Green,  tj*  Co.  (Piddishers). 

Prescott,  Samuel  C,  and  Wiuslow,  Charles  K.  A.  Elements  of  Water  Bac- 
terioh)gy,  witli  sjiecial  reference  to  Sanitary  Water  Analysis.  '2oi  pp.,  8vo. 
London  and  Ne«'  York,  1908.  ,/.    \Vile)i  \  Sons  ( jitdilisJiers). 

Rand  Water  Board.  Tliird  Annual  Kcjiort  of  the  Eand  Water  Board  to  the 
t'oloiiial  Secretary  of  the  Transva:!].     <il  pp.,  fc;ip.     .lohannesburg,  1908. 

/).  C.  Leltch,  M.fnst.C.K. 

Ravenliill,  Mian  A.  Souk  Results  of  an  Investigation  into  Hours  of  Sleep  among 
Cliildren  in  the  Elementnrv  Schools  of  England.  '25  pp.,  8vo.  J^eipzig, 
l!J(»S.  ■  The  Author. 

Registrar-General  for  England  and  Wales.  Sii|)plcmeiit  to  the  Sixty-Fifth 
Annual  Keporl  of  Births,  Deaths,  and  Marriages  in  lOngland  and  Wales. 
172  pp.,  8vo.     London,  1908.  The  li'e</isfrar  General. 

Beid,  Geore/e,  M.J).  Practical  Sanitntion.  fourteenth  Edition.  352  pp..  8vo. 
Loudon',  1908.  Charles  arijjin  if-  Co.,  Ltd.  (/'ulilishers). 

Seaton,  Edu-anl  C,  .\I.U..  I). I'. II.  Keport  on  the  Compidsory  Notification  and 
Hcspilal  Isolation  System  of  Infectious  Diseases  as  ap])lie(l  to  Scarlet  Fever 
or  Scarlatina.     52  ]>p.,  8vo.     Kingston-on-Thames,  1908.  The  Author. 

Selter-Bonn,  Dr.  Med.  Sclnilhygieiiisclu'  Kragen  .luf  dem  Internationalen 
Kotigress  fiir  Hygiene  und  Demographic  in  Herliu.  I.'i.'i  p]).,  8vo.  Leipzig, 
190S.  The  Author. 

Southport.  K(-])ort  and  Kcsults  of  Observations  fur  the  Vear  1007,  witli  an 
A|i]iiiuli.\,  by  .losepli  Ba.xi^ndell.  The  ^iuthor. 

St.  Thomas's  Hospital.  Keporls,  Vol.  XX.W.,  l!)0(i.  .".oo  pp.,  Svo.  London, 
190S.  The  Hospital. 

Sutcliffe,  ./.  I).  Factory  and  Workshop  Warming  ami  Wiit  ilation,  with  special 
reference  to  Engineering,  Motor,  and  Cycle  Works.  -18  pp.,  8vo.  London 
and  Manchester,  1908.  Sherratl  i.^-  lluijhes  (tnddishcrs). 

Urbanora.  The  World's  Educator:  Catalogue  of  Scientilic  and  Educational 
Sulije('ts.     252  pp.,  8vo.     Ijondon,  1908.         Charles  Urhan  Tradimj  Co.,  Ltd. 

Western  Australia.  Meat  Inspection  and  Diseases  of  Animals  in  Western 
.\ustralia  for  the  Vear  ending'  .'ioth  .luu<',  1907.  ./.  Burton  Cleland,  M.D. 

Women  Sanitaiy  Inspectors'  Association.  Annual  Ke])ort,  1907-08.  18  pp., 
8\o.     liOMilon,  lOos.  The  Assoeialion. 

York  Health  and  Housing  Reform  Association.  The  Milk  Supply  of  York. 
19  pp.,  8vo.     York,  1908.  The  Association. 
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ARTICLES  RELATING   TO   PUBLIC   HEALTH,* 
Appearing  in  the  cliief  British  and  Foreign  Journals  and  Transactions. 

The   articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed   in 
the  Library  of  the  Institute  for  the  use  of  the  Members  and  Associates. 

Hyg-iene  of  Special  Classes,  Trades,  and  Professions. 
IWunicipal  Administration. 

BoULNuis,  H.   Percy,  M.Inst.C.E.     Ivoad  mal<inif  in  ivlation   to  street 

cleansing.     Surveyor,  July  10th,  1908,  p.  oo. 

Eeasons  for  excessive  dust— origin  of  dust— macadamised  roads— dust  la3-ing 
preparations -paved  roads— requirements  for  an  ideal  road  ior  cleansing  purposes. 
FoRRy^T    G.  ToPHAM,  M.S.A.     County  Council  Schools:  their  general 

ai-ran^ement  and  method  of  building.    Buildbui  News,  Feh.  Uth,  1908, 

pp.  24:;M4,  and  Feb.  21st,  1908,  pp.  273-74. 

8cliool  legislation— sanitation— system  of  closets  in  scliools— water  supply— 
planning- sanitary  conveniences. 
Fr\nkexp.urgek,  Dr.  A.     The  institutions  and  the  work  of  the  Associa- 

'tion  for  the  Prevention  of  Tuberculosis  at  Nuremberg  during  the  year 

1907.     Deutsche  Vlerleljahrssckrift  fur  ofmtHche  f;e,^,nHJhetf>^f>'ge,\o]. 

40,  Part  4,  p.  577. 

This  is  an  interesting  report  on  the  ^^ork  of  the  Nuremberg  Association  tor 
the  Prevention  of  Tuberculosis  during  1907,  with  eight  photographic  prints  of 
the  two  sanatoria  in  use.  It  concludes  by  stating  that  the  satisfactory  results 
obtained  by  the  treatment  have  been  acknowledged  by  all  medical  men  who  have 
sent  patients. 
Hill,  Professor  Leonard,  F.R.S.     Breathing  Apparatus  for  use  in 

Mines.     Engineering,  .Tan.  17th,  1908,  pp.  93-4. 

Oxveen-choke-damp-iire-damp— influence  of  deoxygenated  air  on  man— 
pycpss  of  oxveen  on  man-carbonic  acid— carbon  monoxide,  &c.-breathing 
apparatus-equipment  and  speed  of  dressing-results  of  apparatus  as  used  by 
experienced  and  inexperienced  men. 

Water  Supply,  Sewerage,  and  Refuse  Disposal. 
Allsop    R.   Owen.      Well-boring  and  Water  Supply.     Building  Xen-s, 
"^    jjy'31  t,  1908,  pp.  141-42,  Aug.  7th    1908,  p.  180-8      Aug.  14  h, 

1908  no  216-17   Aug.  21st,  1908,  248-49,  Aug.  28th,  1908,  p.  288, 

Sep  4th;  1908,  pp' 32^2-23,  Sept.  i8th,  1908,  p.  39.^,,  and  Sept.  25th, 

1908,  pp.  426-27,  etc. 

History  of   well-boring-percussion    well-boring-artesian   wells-essentials 

T^i^a^^^^i^^n^TssodaTe^wishmg  to  file  or  catalogue  these  Titles  can,  on  application. 
be  supplied  with  excerpt  copies  for  this  purpose.  ^ 


SUPPLEMENT.  166 

for  good  well-boring — power   required   to    pump   water — water    storage— deep 
well  pumps — boring  tubes,  etc. 

Aldwinckle,  T.  W.,  F.R.I.B.A.     Public  Baths  and  Waslihouses.     Siii'- 

veyor,  March  6th,  1008,  pp.  816-18. 

Site — arrangement  of  buildinss — details  of  swiniining  baths — conversion  into 
public  ball  when  not  in  use.  AVash  houses — canning  and  ventilation — supply 
of  hot  water — stores  and  conveniences,  &c. 

AxGEL,  Robert  J.,  M.Iiist.C'.E.,  A.E.I.B.A.  Continuous  Filtration  of 
Bath  Water:  a  description  of  its  working.  Siinvt/or,  ^larch  13th, 
1908,  pp.  344-45. 

Continuous  filtration  as  opposed  to  repeated  renewals — its  advantages — 
installation  of  plant  at  Kotherithe — comparisons  of  working  expenses— bacterio- 
logical analysis— description  of  the  scheme. 

BuiioEss,  Philip,  Assoc.M.Am.Soc.C.E.,  Ohio,   U.S.A.     The  Develop- 
ment of  the  ^lechanical   Filter  Plant.     Survei/or,  April   24th,   1908, 
pp.  495-6,  and  May  1st,  1908,  pp.  ,J17-8. 
Historical — main  features  of  plants— first  mechanical  filter  plants — filters — 

coagulant  and  methods  of  application — clear  well — cost  of  filtration  and  results 

obtained. 

DuxCANsoN,  TiiuMAs,  M.Inst.C.E.      Water   Supplies  from   Catchment 

Areas.     Sun>ei/or,  May  1st,  1908  (Supplement). 

Duration  of  supply  to  be  provided  for — yield  of  a  catchment  area — site  for 
reservoir — compensation  water — filtration . 

IIansex,  Paul,  Assistant  Engineer,  Ohio,  U.S.A.     City  Wastes  Disposal 
and  Street  Cleaning-.     Survei/or,  March  27th,  1908,  pp.  396-97. 
Problems   in   the   United   States — garbage   and    food   wastes — cremation — 

reduction  of  garbage  by  driving  off  moisture  and  extracting  grease — night  soil — 

street  cleansing. 

HETTEit'inORF,  Dk.  F.     The  Self-purification  of  Rivers.     Deutsche  Mer- 
teljahrngchrifl  fiir  lyf'eittlic/ie  h'exundheilsf/etje.  Vol.  40,  Part  4,  p.  ()ir). 
The  author  examines  this  question  in  a  very  thorough  manner,  and  comes  to 
the  conclusion  that  there  are  many  points  on  which  we  rccpiire  further  informa- 
tion.    The  process  is  a  slow  one. 

Hill,  II.  Asiiton,  M.Inst.C.E.     Wells  and  Boreholes  for  Town   ^Vater 

Supply.     Surve;/or,  July  17th,  1908,  ])p.  86-7. 

Legal  right  to  take  underground  water — analytical  conditions  of  underground 
water- -geological  and  meteorological  conditions — relative  merits  of  wells  and 
boreholes     notes  on  construction. 

IIouiox,  Theodore,  C.E.     Sewage  Disposal  for  institutions  and  small 
comniunities  (U.S.A.)     Surcei/or,  .Ian.  17th,  1908,  pp.  56-8. 
Definition    of    sewage — domestic    sewage  methods   of    sewage   disposal — 
European  and  American  methods  —septic  tank — filters — standard  of  purity  for 
eftluents — special  features  of  modern  plant  for  small  communities. 
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MEETINGS    HELD. 


York. — The  meeting  was  held  in  the  Couneil  Cliamhcr,  CTiiildiial!, 
on  Octol)cr  17t.h,  wlien  a  discussion  on  "The  Architecture  and  Sanitation 
of  Eienientarv  School  Buildings"  was  ojiened  bv  .T.  Osborne  Smith, 
F.IM.B.A.  the  chair  was  taken  by  H.  D.  Searfes  Wood,  F.R.I.H.A. 
The  Right  Hon.  the  Loi-d  Mayor  (Aid.  Sir  Joseph  Sykes  Eynier)  and  the 
Sheriff  welcomed  the  members.  Visits  were  made  to  two  Elementary 
.Schools  in  the  City  and  the  York  Waterworks,  where  the  Jewell  System 
of  Filtration  was  seen,  and  the  members  were  entertained  to  tea  l)y  tiie 
Lord  Mayor. 

EXAMIXATIOX.S. 

The  following  Examinations  were  held  : — 

E.vamination   Qunlifi/inf/  for  Memhersliij). 
Nottingham,  Oct.  9th  and  10th.        1  Candidate;    no  Certificate  granted. 

Sanitartj  Science  as  applied  lo  Buildiwjs  and  Pahlic  Woiln. 
Nottingham,  Oct.  9th  and  lOth.        .3  Candidates ;  no  Certificates  granted. 
Perth,  Oct.  16th  and  17th.  1  Candidate;     1  Certificate  granted. 

Women  Health  Visitors  ami  ScJiool  N'trrses. 
Nottingham,  Oct.  9th  and  10th.        1  Candidate;      1  Certificate  granted. 
Perth,  Oct.  Kith  and  17th.  3  Candidates;     3  Certificates  granted. 

Inspectors  of  Nuisances. 
Nottingham,  Oct.  9th  and  lOth.    31  Candidates;    12  Certificates  granted. 
Perth, "bet.  16th  and  17th.  -5  Candidates  ;      2  Certificates  granted. 

Inspiectors  of  Meat  and  other  Foods. 
Cardiff,  Oct.  2nd  and  3rd.  6  Candidates  ;    2  Certificates  granted. 

Birmingham,  23rd  and  24th.  4  Candidates ;  1  Certificate  granted. 

Caxdidates  who  have  keceived  Certificates. 
Sanitary  Science  «.<  applied  to  Buildings  and  Puhlic  Works. 
Sidle,  RAXDOLPn  Seftos. 
Women  Health   Visitors  and  School  Nurses. 
Gordon,  Annie  Macartihe.  MacWilliam,  Madeline. 

Lindsay,  .Iean  E.  Thompson,  GEonciNA  Sahau  .Tank. 

Inspector.":  of  \nisances. 
Ben-n,  PEEcr  Artuir.  Pearson,  Geoeoe  Paukkr. 

BRO'i\-N,  Mabel.  (^iest,  William. 

Bull,  Thomas.  Kicuardson,  Eleanor.. 

Deakin,  Joseph.  Spexce,  Norman  Findley. 

DoBsoN,  George.  Wati,  Alkxanuer. 

Hopper,  Walter  George.  Wilkinson,  Mary  Sauina. 

Larmour,  William  J  gun.  Wood,  Horace. 

Inspectors  of  Meat  and  Other  Foods. 
Jenkins,  Heney  Llewellyn.      Hockley,  Cuaeles.      Smith,  Geoeqe  Hen  by. 
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FORTHCOMING   MEETINGS 


Sessional  Meetings. 
Durham,  November   14th.     Discussion  on  "The   Health  Visitor  and 
the  School   Xurse  in  relation  to  Sanitary  Administration,"  to  be  opened 
by  H.  Renney,  3I.D.,  D.P.H.,  Medical  Officer  of  Health,  Sunderland. 
Visits  will  be  made  to  the  Cathedral  and  Castle. 

LeCTUKE    Tl)    THE    IXSTITI    IE. 

Wednesday,  November  18th,  at  5  p.m.  "Tiie  Results  of  Sanitation 
in  the  Efficiency  of  Armies  in  I'eace  and  War,"  by  Suro-eon-General  Sir 
Alfred  Keogh,  K.C.B.,  LL.D.,  M.D.,  Director-General,  Army  Medical 
Sei-vice.  His  Grace  the  Dnke  of  Northuinberiand,  K.G.,  President  of 
the  Institute,  will  preside. 

EXAJIIXATIONS. 

InspL'ctors  of  Meat  and  ()ther  Foods — 

Sheffield,  November  1 3th  and  14lh. 
London,  December  18th  and  10th. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hvgiene  in  its  Bearing  on  Scliool  Life,  and  for  Women  Healtli  Visitors 
and  School  Nurses  — 

Bristol,  November  tith  and  7th. 

Newcastle,  November  20th  and  21st. 

London,  Noxember  27tli  and  28th. 

Manchester,  December  11th  and  12th. 


Cai.kxdar  for  November  axd  December,  1908. 

.I.?  far  (IS  at  2>rt'senl  arramiah 

NOVEMBEK. 
'1    jr.    Lecture  to  8anitiiry  Ofticere,  at  7  p.m.     "  Water :  Composition,  Pollution,  and 
Purification,"  t)y  Prof.  II.  U.  Kenwood.  M.is.,  d.I'.h. 

3  Tu.  Lecture  to  SaniUiry  OHicers,  at  7  p.m.    "  Water  Supply :   Sources  of  Supply  and 

Distribution,"  by  .1.  E.  Worth,  m.i.n.st.c.k. 

4  W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).    Conducted   l)y  James   II.  lA';;galt,   Superintendent,  Public  Health 
Department,  Borough  of  Islington. 

4  W.  Lecture  to  Sanitary  Olticers,  at  7  p.m.     "  Sewerage,"  by  J.  E.  Worth,  m.inst.c.e. 
B    Th.  Demonstnition  on  House  Drainage  in  the  Parkcs  Mu.seum,  at  (>  p.m. 

.^>    Th.  Lecture  to  Scliool  Teachers,  at  7  p.m.     "  Physical  Conditions  Affecting  Health 
in  Schools,"  by  .lames  Kerr,  m.a.,  m.u.,  d.i'.h. 

5  Th.  Lecture  to  Sanitary  Officers,  at  7  p.m.    "  Sewage  Disposal,"  by  .1.  K.  Worth, 

M.IN8T.C.K. 

6  F.    Lecture  to  Sanitary  Officers,  at  7  p.m.    "  Scavenging :  Disposal  of  House  Refuse," 

by  .1.  E.  Worth,  m.inst.c.k. 
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Lecture— Meat  Inspectors'  Course,  at  ().30  p.m. 
Examinations    Bristol. 


7    S.     Inspection  and  Demonstration  at  tlie  Camberwell  Infirmary,  Brunswicls  Square, 

Peclcbam  Road,  S.E..  at  2.15  p.m.    Conducted  by  Edwin  T.  Hall,  v-p.r.i.b.a. 
9    M.    Demonstration  on  Water  Supply  in  tlie  Parkes  Museum,  at  6  p.m. 

9  M.  Lecture  to  Sanitary  Officers,  at  7  p.m.  "Signs  of  Health  and  Disease  in  Animals 
destined  for  Food,  wlien  alive  and  after  slaughter ;  Tuberculin  and  other  Tests," 
by  Major  J.  A.  Meredith,  f.r.c.v.s. 

9  M.  Lecture  to  School  Teachers,  at  7  p.m.  "  Physical  Conditions  Affecting  Health 
in  Schools,"  by  .lames  Kerr,  m.a.,  m.d.,  d.p.h. 

10  Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.    "  The  Names  and  Situations  of  the  Organs 

of  the  Body  in  Animals,"  by  Major  .1.  A.  Meredith,  p.r.c.v.s. 

11  W.   Inspection  and  Demonstration  at  Harrison  &  Barber's  Knackers'  Yard,  Winthrop 

Street,  Whitecbapel,  E.,  at  3  p.m.    Conducted  by  R.  Glover,  r.is.c.v.s. 

11  W.  Lecture   to   Sanitary  Officers,  at  7  p.m.    "Practical  Methods  of  Stallmg  and 

Slaughtering  Animals,"  by  Major  .1.  A.  Meredith,  f.r.c.v.s. 

12  Th.  Demonstration  to  Commissioned  Officers  and  Professional  Men,  at  11  a.m.,  at  the 

Metropolitan  Cattle  Market,  by  James  King,  m.r.c.v.s. 
12    Th.  Inspection  and  Demonstration  at  the  Metropolitan  Cattle  Market,  York  Road,  N., 
at  2  p.m.    Conducted  by  James  King,  m.r.c.v.s. 

12  Th.  Lecture  to  Sanitary  Oificers,  at  7  p.m.      Diseased  Meat,  with  a  Demonstration 

of  Morbid  Specimens  collected  from  Meat  Miu'kets,  by  James  King,  m.r.c.v.s. 

13  F.    Lecture  to  Sanitary  Officers,  at  7  p.m.     "The  Appearance  and  Character  of  Fresh 

Meat,  Organs,  Fat,  Blood,  Pish,  Poultry,  Milk,  Fruit,  Vegetables,  and  other 
food,  and  the  conditions  rendering  them,  or  preparations  of  them,  fit  or  unfit 
for  liuman  consumption.  Preserving  and  Storing  Meat  and  other  foods,"  by 
E.  Petroncll  Manbj',  ii.a.,  m.d.,  ij.p.ii. 

14  ci'  1  Examination  for  Inspectors  of  Meat  and  other  Poods,  Sheffield. 

14  S.  Sessional  Meeting,  Di'iuiam.  Discussion  on  "The  Health  Visitor  and  the 
School  Nurse  in  relation  to  Sanitary  Administration,"  to  be  opened  ty  H. 
Renney,  m.h.,  n.r.ii.,  m.o.h.  Sunderland.  Visits  will  be  made  to  the  Cathedral 
and  Castle. 

14    S.     Demonstration— Meat  Inspectors' Course,  at  2  p.m. 

14  8.  Demonstration  to  Commissioned  Officers  and  Pinfissional  Men,  at  11  am.,  at  the 
Metropolitan  Cattle  Market,  bj-  James  King,  m.r.c.v.s. 

IG  M.  Lecture  to  Sanitar}'  Officers,  at  7  p.m.  "  Tlie  Hygiene  of  Byres,  Lairs,  Cowslieds, 
and  Slaughterhouses,  and  all  places  where  animals  destined  for  the  supply  of 
food  are  kept,  and  the  Hygiene  of  Markets,  Dairies,  and  other  places  where 
food  is  stored,  prepared,  or  exposed  for  sale,  and  transported,"  by  E.  Petronell 
Manby,  b.a.,  M.n,,  d.p.h. 

17  Tu,  Inspection  and  Demonstration  in  Fish  Inspection  at  Billingsgate  Market,  at 
8.30  a.m.,  conducted  by  J.  Roberts,  Chief  Fish  Inspector,  Fishmongers' 
Company. 

17  Tu.  Lecture  to  Sanitary  Officers,  at  7  p.m.     The  Laws,  By-laws,  and  Regulations 

affecting  the  inspection  and  sale  of  Meat  and  other  articles  of  Food,  including 
their  preparation  and  adulteration,  by  E.  Petronell  Manby,  b.a.,  m.d.,  d.p.h. 

18  W.  Lecture  to  the  Institute,  at  tt  p.m.    "  The  Results  of  Sanitation  in  the  Effi- 

ciency of  Armies  in  Peace  and  War,"  by  Surgeon-General  Sir  Alfred  Keogh, 
K.c.B.,  LL.D.,  M.D.,  Director-Gcncral,  Army  Medical  Service.  His  Grace  the 
Duke  of  Northumberland,  k.g..  President  of  the  Institute,  will  preside. 

10  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  .'J.30  ]).m.,  at  the 
Parkes  Museum,  by  .James  King,  m.r.c.v.s. 
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20  F.    Lectuie— Meat  Inspectors'  Course,  at  6.30  p.m. 
1^1     o'  [  Examinations— Newcastle. 

21  S.    Demonstration  to  Commissioned  Officers  and  Professional  Meu,  at  II  a.m..  at  the 

Metropolitan  Cattle  Market,  by  James  King,  m.r.c.v.s. 

23  M.   Lecture  to  Commissioned  Officers  and  Professional  Meu,  at  u  p.m.,  on  "  Tinned 

and  Potted  Food,"  by  Prof.  H.  R.  Kenwood,  m.b.,  d.p.u. 
•li    Tu.  Demonstration— Meat  Inspectors'  Course,  at  6.30  p.m.,  on  "  Foods  other  than 
Meat,"  by  Col.  .1.  Lane  Xotter,  R.A.M.C. 

24  Tu.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 

Parkes  Museum,  by  .James  King,  M.n.c.  v.s. 

25  W.  Lecture  to  Commissioned   Officers  and  Professional  Men,  at  5  p.m.,  on  "  !Milk, 

Butter,  and  Cheese,''  by  Prof.  IL  R.  Kenwood,  m.b.,  d.imi. 
20    Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 

Parkes  Museum,  by  James  King,  m.u.c.v.s. 
27    F.     Demonstration — Meat  Inspectors'  Course,  at  6.30  p.m.,  on  "  Foods  other  than 

Meat,''  by  Col.  J.  Lane  Notter,  I!..\.m.(\ 

E.xaminations — London. 


27  F. 

28  S. 


28     S.     Demonstration  to  Commissioned  Officers  and  Professional  Meu,  at  11  a.m.,  at  the 

Metropolitan  Cattle  Market,  by  James  King,  m.r.c.v.s. 
28     S.     £>emonstration  — Slejit  Inspectors'  Course,  at  2  p.m. 

DECEMBER. 

1    Tu.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 
Parkes  Museum,  by  James  King,  M.n.c.v.s. 

3  Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Fish,  Eggs, 

Tea,  Coffee,  Cocoa  and  Chocolate,  Lime  Juice,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  U.A.M.f. 

4  F.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Wheat,  Rice, 

Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscuits,  Sugars,  by  Col. 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  r.a.m.c. 

4  F.    Lecture— Meat  Inspectors'  Course,  at  6.30  p.m. 

5  S.    Demonstration  to  Commissioned  Officers  and  Professional  Men  at  11  a.m.  at  the 

Metropolitan  Cattle  Market,  by  James  King,  m.u.c.v.s. 

7  M.    Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Succulent 

■Vegetables  and  Fruits,  Jams;   the  Condiments— 'Vinegar,   Pepper,  JIustard; 
Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.I'.H.,  Il.A.M.r. 

8  Tu.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 

Parkes  JIuseum,  by  James  King,  m.u.c.v.s. 
10    Th.  Demonstration  to  Commissioned  Officers  and  Professional  Men  at  a  Factory  for 

Preparation  of  Concentrated  and  Preserved  Foods. 
10    Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Alcoholic 

Beverages— Beer,  'Wines,  Whisky,  Brandy,  etc.,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  n.A.M.C 

1.,    u"  [  E.xaminalions— Manchester. 

12    a.    Demonstration — Meat  Inspectors'  Course,  at  2  p.m. 

I'J    S   1  E''a'U'"i''ion  for  Inspectors  of  Meat  and  other  Foods,  Loudon. 


S  ;  BoxSoly  *^}  Museum  and  Library  closed. 
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LIST  OF  HON.  FELLOW,  FELLOW,  MEMBERS,  AND 
ASSOCIATES  ELECTED, 

OCTOBEK,    1 90b. 


T^.     i^'J^Ul  HONOEAKY   FELLOAV. 

'-  1908.  Oct.       Maetixs,  Professor  Joao  Lopes  da  Silva,  Juiir.,  Itua 
da  Itainha  338,  Porio  PortiKjal. 

FELLOW. 

-■'"  1908.  Oct.  Plymouth,  The  Eight  Hon.  The  Earl  of,  p.c,  54, 
Mount  St.,   ir.  {and  St.  Farjan's  Castle,  Cardiff). 

MEMBEES. 

X  Marked  thuB  have  passed  the  Examination  of  the  Institute  for  Inspectors  of  Xuisances. 
*  Marlied  thus  have  passed  the  Examination  iu  Sanitary  Science  as  applied  to  Buildings 
and  Public  Works. 
Reg.        Date  of 
No.       Election. 

^'°'  1908.  Oct.      Ad-vms,  Harry  Archer,    Chief  Quantiti/   Sai-feyor, 

Puhlic  Worhs  Dept.,  Pretoria. 
'"'1908.  Oct.    *Baeb.\.tt,  Ealph  William,  -J^Ti,  Slohe  Road,  Gosport, 

Hants. 
"°M908.  Oct.     tBBlDGES,    Oswald    Avtlnir.    Eiujiaeer   and   Surrei/or, 

Bof/nor,  Susse.r. 
^''°''1908.  Oct.       BrcKLET,    George    Granville,    m.d..    cii.b.,    d.p.h., 

(M.O.H.),  Municipal  Offices,  Crewe'. 
''"'  1908.  Oct.      C.vRErTHEES,    David    Allan,    m.d.,    d.p.h..    Count h 

Education  Offices,  Aylesbury. 
-'"  1908.  Oct.       Cutler,  Henry  .!.,  P..\..s.i.,  32,  ArUmjtoii  Gardens, 

C/tisicick. 
-"- 1908.  Oct.       D-Wis,  Cecil  Wallace,  P.-V.s.i.,  10,  Glensdah  Road, 

Wirl-liam  Road,  Broclley,  S.E. 
'"''M908.  Oct.       FuENGLEY,  Joseph  Patrick.M.B., M.D.,ii.cu.,F.u.c.s.i., 

D.P.H.,    District   Health    Officer,     Wcllimjton,   New 

Zealand. 
''■"1908.  Oct.     *H.VGUB,  Harold  Wilfred,  JleaUh  In.s[ia-tor,  Kalyour- 

lie.  Western  Australia. 
-'""'  1908.  Oct.     *H.\REis,  Charles  Edwin,  Glenlec,  St.  Mark's  Road, 

St.  Helicr's,  Jersey. 
""  1908.  Oct.      Kennedy,    Edwin'  Kiddell,    .v.K.i.i!..v.,    Freshford, 

Knock,  Co.  Douui,  Jrchiud. 
-"'  1908.  Oct.      KiNGSTOUD,   A.  Berestbrd,  m.d.,   M.u.f.s.,    l.u.c.p., 

D.P.ii.,  19,  Upper  Georye  Street,  Bn/anston  Siptare, 

ir. 

■'''^'*  1898.  Dec.  MoHNEUX,  W.  F.  T.,  Engineer  and  Surreyor's 
Office,  Town  Hall,  Ulverston. 

"'"1908.  Oct.  Morgan,  David  James,  m.a.,  m.d.,  B.c.((AMii.'), 
D.P.H. (loxd.),  F.C.S.,  (M.O.If.),  Town  Hall,  Swan- 
sea. 
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■'^'^  1908. 

Oct. 

='"- 1908. 

Oct. 

""  1908. 

Oct. 

-^^»  1908. 

Oct. 

"'^  1908. 

Oct. 

-'■''  190S. 

Oct. 
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Mlxdell,  .Joseph  Edw.nJ,  a.k.i.is.a.,  p.v.s.i.,  157, 

Wool  Kcchaiiffe,  E.C. 
Xewcombe,  Bertram  S.,  Beiusey  Chambers,  Warnm/- 

toti. 
Oke.  Alfred  WiDiam,    b.a.,   ll.m.(caxt.4.b.),  f.g.s., 

F.t.s.,  Orielton,   1 15,  Hu/hjield  Lane,  Southampton. 
OwEXS,  .lohn  Switzer,  b.a.,  m.d.,  assoc.m.ixst.c.b., 

F.B.G.S..  47.   Victoria  Street,   Westminster,  S.  W. 
*PiUTCH\RD,  George  Herbert,  "  Ty-Gvn^'  264,  Marij 

Vale  Road,  BournviUe,  WorKstershire. 
Proby.v,    Major   Percy   .John,    u.a.m.c,    m.b.,   b.s., 

M.K.C.S.,  L.K.C.P.,  D.P.H.,  Camden  House,  I'ontifiiool, 

.Uon. 
1908.  Oct.       PiRUV,  .John  Smith,  m.d.,  cm.,  d.p.h.,  f.r.ci.s..  Dis- 
trict Mediatl  Officir,  .hicMand,  New  ZcaJaml. 
Rk'Hakdsox-.Joses,    William  IIarr3-,  30.   Bothexaii 

Avenue,  Xotliwiham. 
KoDUiGO,  Arthur  Colin,  Supervisor  of  P.  W.D.  and 

Sanilanj    Works,   Rangoon   Municipality,  Burma, 

Jitdia. 
Sewabd,  Edwin,  f.k.i.b.a..   Queen's  Chambers,  Car- 

STEPHEN'S,  Vincent  J.,  a.i.e.e.,  Construction  Division, 

P.  W.D.,  57.  Thirty -si.vth  Street,  Rawjoon.  Burma. 
Stevexsox,   Thomas   H.    Craip;,    m.d.,    d.p.u.,   '24, 

Severn  Road,    Westt)n-super-Mare. 
TosswiLL,   Jjeonard  Eobert,  si.it.c.s.,  l.k.c.p.,   ;^4, 

West  Southernhay,  E.rettr. 
AVarkf.n,  William    Pennefather,    l.k.c.p.,  l.k.c.s., 

u.p.ii.,  (M.O.II.).  Public  Offices,  Enfehl. 
WiLSox,    Prof.    William   Thomas,   f.k.c.v.s..     The 

/larjier-.ldams     Ayrieullural      Colleye,     Sewport, 

Shro/ishirc. 
Williams,   Kalph  Paul,   m.d.,  ii.s.,  d.p.h.,  (Assist. 

M.O.II.),  Town  Hall,  Sheffield. 
Tewoall,  Fnmci.s  Edward,  p.a.s.i.,  97,  Sheen  Road, 

Richmond,  Surrey. 

ASSOCIATES. 

I  Mftrked  thun  have  passed  the  Examination  for  Inftpectora  or  KuiHaaceR. 

■S  Marked  thus  hare  pa!ine<l  the  Examination  In  Practical  Hygiene  tor  School  Teachers. 

Y  Marked  tbua  have  paused  the  Examination  ror  Women  Health  Viiiitnra  and  School 
Norwa. 
Beg.        Dale  of 
No        Election. 

*""  1908.  Oct.     JBoox,  Keginald  Percy,  SH,  Stone  Rocul,  St/ifford. 

"'190S.  Oct.  vBuiDCii;,  Mrs.  B.  C,  :<6,  Conston  Street,  Dumferm- 
line,  .\.B. 

"°°1908.  Oct.  iBliocK,  Ernest  Robert.  Shanklin  House,  St.  Cle- 
ment's Hill,  Xorwich. 

'■"'1908.  Oct.  vBlLUAGll,  JlissCjertnide,  <!len  .Ithol,  Honouyhmore 
Road,  Boscijinbe,  Hants. 


^"'  1908. 

Oct. 

'"''  1906. 

Oct. 

■''•"■  1908. 

Oct. 

'-'"  1908. 

Oct. 

■''-^  1908. 

Oct. 

^"' 1908. 

Oct. 

^"'"1908. 

Oct. 

"-""'  1908. 

Oct. 

="" 1908 

Oct. 

■''"  1908 

Oct. 
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''"-1908.  Oct.     -tU.vvius,  Thomas,  :U,  C7te«<«/'/t«M  2'«>T«c«,   Lichfield. 
""■•igOS.  Oct.     t  Dawson,  Harry,  10,  Boandarj/  Street  East,  Liver- 
pool. 
"'"  1908.  Oct.     JDr.yke,    William    Ramsdeii,    70,   Silrermere   Road, 

Catfoi'd. 
''"  1908.  (')ct.     jEv.VNS,  Thomas  Richard,  14,  Harris  Street,  Hirivain, 

near  Aberdare,  Giant. 
'"•-1908.  Oct.    tEvBESETT,   WiUie  Joseph,  230,  Corjwratiuii,  liund, 

Cardiff. 
'''' 1908.  Oct.     tFLiXT,    Gerald    George,     17,    Kihel    Eoad,    Uosar;/ 

Road,  Norwich. 
'"'1908.  Oct.     jGiBB,  Cecil  Harry,  25,   Lawn   Terrace,    Blackheath, 

London,  S.L. 
'"'  1908.  Oct.     tGouDAKi),  Llewellyn  Beaumont,  School  House,  Stonc- 

yraves,  Chesterjleld. 
'"^  1901.  l-'eb.    tGrOUun,  Miss  Alice,  G,  Draiiton  Green,   West  Ealiwj, 

W. 
""^  1908.  Oct.    S  Geieve,  Miss  Margaret  Bruce,  2:31,  Maryrale  Road, 

Bourni'ille,  Biriaingham. 
"''  1908.  Oct.     JHalliday,  Thomas  Francis,  29,  Canon  Street,  Barry, 

Ghun. 
'"■"1908.  Oct.     JHakpbk,  Prank,  178,  Parh  Road,  Northamplon.^^ 
^""  1908.  Oct.     JHexson,  rredertck  .John,  St.  Paul's  Sjuare,  Tlver- 

toii. 
'■-"  1908.  Oct.     tHoisson,  Harry,  10.5,  Old  Street,  Ashton-umler-Li/ne, 

Lanes. 
'■-'  1908.  Oct.    JHowELLS,  Griffith  Edward,  LIu'>id  Coed,  Llwifdarth 

Road,  Maestetj,  Glam. 
"-- 1908.  Oct.     JHUTTON,  John,  MiUtanj  Ifox/'iial,  Ifoiinshw.  Mid- 
dlesex. 
'="1904.   Jan.     JJonbs,  George,    Cpper    l/oin/hloa   /iV;//'«,  JhnislaUe. 

Beds. 
'■'-'  1908.  Oct.     tJoKDAN,  Percy  Albert,  20,  l/oe  Street,  Walthamsiou: 
''^'1908.  Oct.     iKiNG,  Arthur  James,  35,  Ilir/h  Street,  Stantonlnir,/. 

Bucks. 
'^■■'°190S.   Oct.     JLane,    Albeit    Henry,   28,    Hal  four    Street,    />'«(/«/// 

Heath,  Biruiine/ham. 
"^"1908.  Oct.     JLeach,    William,   24,    Walker  Street,   Saw    Mills, 

Rochdale. 
"-'1908.  Oi't.    JLewis,    John   Henry,    Police   Station,    Toaiipundii, 

Rhondda  Vcdlei/,  Glam. 
^52*1908.  Oct.    jMarch,   Miss  Charlotte  Augusta   Leopoldine,   14, 

Olterlmrn  Terrace,  Neurastle-on-Ti/ne. 
'■•■-"1908.  Oct.     iMiDBLETON,  Harry,  U5,  St.  Mnnjs  Road,  iMoston, 

Manchester. 
'■™1908.  Oct.    iMoROAN,    Edwin    Rufu^^,    Jlllnd     Vdla.    Aherjan, 

Merthi/r  Tijdril,  Glaiu. 
'■'"  1908    Oct.     jMiLLER,"  Miss  Rosa,  33,  Kimfs  /load,   Canton,  Car- 
diff'. .. 
*■*- 1908.  Oct.    JNbwcojibn,   Thomas    Guy,    ■■  Bnerlwlme,      1  inner 
Road,  Harrow. 
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'"^  1908.  Oct.    jXiCHOLSON,  Dillwyu  Croft,  lo,  KoHlujatc  Terrace, 

Cardigan. 
'-"1908.  Oct.     iPlULLlPS,  David  John,  GJani/rafon  Jlottsc,  Civmiwreh, 

JLS.O.,  Glam. 
""1908.  Oct.    iPuicE,    Frederick    George,    2,    Fur   Fields,    Doxey, 

Stafford. 
'"■^  1908.  Oct.     jEoBiNSON,     Alexander     Llewellyn.      Tamworth-in- 

.Irdin,    Warii'icl-. 
*"'1908.  Oct.    JSmitii,  Walter,  24,  Keim,t(/loH  Park  Road,  Bris- 

lincjton,  Bristol. 
""1905.  Dec.    JSt-^zicker,   Henry,    W'ilfoiv  Cottage,    Grostmi,   near 

/'reston. 
'"- 1908.  Oct.    tA'iRTiE,  Miss  Isabel,  93,  Palmer  Street,  Blackburn. 
*■'""  1908.  Oct.    s  Wedd,  William  Frederick,  39,  Corn-mill  Lane,  Tut- 

huri/,  Bnrton-on -Trent. 
'""1908.  Oct.    tWiUTE,  Sidney  Tom  Wright,  19,  Cape  Hood,  War- 
wick. 
""  1908.  Oct.    s  Wilson,  Miss  Lucy  Marv,  Olterbunt,  The  Avauie, 

Uitehin. 
'"-1908.  Oct.     jWii.i.ivMS,  Sergt.   Heiu-y,   R..i.M.  Corps,  MiUiary 

//oxjiilal,  Lancasiter. 


CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY.* 

*j^*  For  Publinitions  of  Societies  and  Institutions,  etc.,  see  tindej'  "Academies' 


.VCA  DEMIES    (BlUTISH). 

University  of  Durham.     College  of  Medicine.     Calendar,  1908  9.     165  pp.,  8vo. 
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DRAINAGE  BY-LAWS  OF  THE  LONDON  COUNTY  COUNCIL 

Under  Ihe  Metropolis   Manac/ement  Act,  IS'i't,  .lection  .'U'. 


At  the  Sessional  Meetings  held  in  May  and  October,  lilU7,  a  number 
of  suggestions  were  put  forward  for  amending  the  Drainage  By-Laws  of 
the  London  County  Council  (see  Journal,  Vol.  XXVIIL,  ]>!>.  •l■>'^-^2bO, 
439-449).  The  Council  of  the  Institute  appointed  a  Special  Committee 
to  consider  the  points  raised  and  arrange  and  tabulate  the  alterations 
necessary,  and,  as  a  result  of  their  report  to  the  Council,  the  following 
amendments  and  additions  were  sent  to  the  London  County  Council: — 

Amendments  Siggested  by  the  Council  ok  the  Institite. 

By-law  1.     At  the  end  of  the  first  paragraph  add  the  following: — 

"  In  any  case  in  which  from  any  cause  sewage  may  flo«'  back  or  be 
forced  into  a  subsoil  drain  he  shall  provide  rear  the  outlet  of  such  trap  an 
apparatus  which  will  automatically  pre\ent  the  access  of  sewage  thereto." 

Bij-laiv  J.     At  the  end  of  the  first  paragraph  add  the  following: — 

"  Pro\-ided  that  any  person  who  shall  construct  or  reconstruct  any  \n\^ 
for  the  purpose  of  conveying  to  any  sewer  any  water  that  may  fall  on  the 
roof,  so  far  as  he  shall  effect  such  works  in  any  building  erected  before 
the  confirmation  of  these  by-laws,  in  which,  in  tlie  opinion  of  the  8anitary 
Authority,  it  shall  be  impracticable  to  cause  such  pipe  to  discharge  in  the 
open  air,  shall  be  deemed  to  have  complied  with  this  by-law  if  he  construct 
.such  pipe,  as  to  sectional  area  and  materials,  in  accordance  with  the 
requirements  in  tliese  hy-laws  applicable  to  a  soil-pipe  in  a  similar  position, 
and  cause  such  pipe  to  discharge  into  a  pro|)prly-tra]>ped  gully  above  the 
level  of  the  water  in  the  trap  thereof." 

Bif-law  3.  In  the  second  paragraph,  third  line,  before  the  woi'ds  '"or  lavatory" 
insert  "bath." 

Bii-law  J,.  First  paragraph,  thiid  line,  omit  the  words  "  communicating  with  a 
sewer."' 

Bij-laiv  S  (i)  (a).  First  paragra])h,  second  line,  after  the  words  "such  opening" 
add  a  comma  and  the  words  "and  in  such  a  ))osition  a.s  to  admit  of  the 
safe  discharge  of  the  foul  air  when  acting  as  an  outlet."' 

(b)  Third  paragraph,  fourth  line,  after  thi'  words  "such  opening"  add 
the  words  "and  in  such  a  position  as  to  admit  of  a  safe  discharge  of  foul 
air  wlien  acting  as  an  outlet." 

(iv)  After  the  words  "four  inches'' in  third  line,  insert  the  words  "if 
the  drains  exceed  six  inches  in  diameter,  aiul  ol'  not  less  than  three  and  a 
iialf  inches  if  the  drains  do  not  exceed  six  inches  in  diameter." 

Between  (v)  and  (vi)  insert  tlie  following  new  section : 

"He  shall  construct  every  |)i|)e  used  in  connection  with  any  ol'  the 
arrangements  hereinbefore  specified  so  tiiat  it  slmll  not  be  connected  with 
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any  rainwater  pipe  or  with  the  waste  of  any  lavatory  or  bath,  or  of  any 
sink  other  than  one  which  may  be  provided  for  the  reception  of  urine  or 
other  excremental  filth." 

(vi)  Second  paragraph,  sixth  line,  striki'  out  the  word  '■  lour  and 
substitute  "  six." 

By-law  9.     At  the  end  of  the  by-law  atld  the  following  :— 

"Provided  that  any  person  who  shall  construct  or  reconstruct  any 
pipe  or  drain  or  other  means  of  communicating  with  a  sewer,  or  any  trap  or 
apparatus  in  connection  therewith,  so  far  as  he  shall  effect  any  such  works 
in  any  building  erected  before  the  confirmation  of  these  by-laws,  in  which 
in  the  opinion  of  the  «auitary  Authority  it  shall  be  impracticable  to  avoid 
the  preceding  prohibition,  shall  be  deemed  to  have  complied  with  this 
by-law  if  he  construct  any  properly  trapped  inlet  to  such  drain,  except  such 
inlet  as  may  be  necessary  from  the  apparatus  of  any  water-closet,  slop-sink, 
or  urinal,  with  an  air-tight  cover,  and  efficiently  ventilate  the  seal  of  the  trap 
by  a  pipe  leading  to  the  outer  air." 

n,i-law  10      In  the  first  paragraph,  second  line,  and  the  second  paragraph,  first 
■      line,  before  the  words  "or  sink"  insert  "bath."     In  the  first  paragraph, 
fourth  line,  before  the  word  "iron,"  put  a  comma  and  insert  the  words 
"  brass,  copper,  gun-metal." 

Bi/-laii>  10.     After  third  paragraph  add  the  following  \— 

"  A  person  who  shall  erect  a  new  building  designed  to  be  let  in  fiats  or 
tenements,  shall  cause  the  waste-pipes  of  kitchen  or  scullery  sinks  on  all 
floors  of  such  building  above  the  lowest  to  discharge  into  a  pipe  external  to 
the  building ;  such  pipe  to  be  carried  down  to  discharge  into  a  gulley  on  the 
ground  level,  and  to  be  carried  up  full  bore  to  above  the  roof  for  ventilation. 
He  shall  not  construct  such  waste-pipes  as  to  cause  them  to  discharge  into 
open  hopper  heads  ;  and  he  shall  cause  the  joints  of  all  the  pipes  to  be 
securely  made  so  as  to  be  air-tight.  He  shall  ventilate  the  branch  waste- 
pipes  by  anti-siphonage  pipes,  which  shall  be  carried  up  full  bore  to  a  point 
above,  and  not  in  the  neighbourhood  of,  any  windows  of  such  building. 

A  person  who  shall  erect  a  new  building  designed  to  be  let  m  fiats  or 
tenements,  shall  cause  the  waste-pipes  of  all  baths  and  lavatory  basins  on  all 
floors  of  such  building  above  the  lowest,  to  discharge  into  a  pipe  external  to 
the  buildiuK,  such  i)ipe  to  be  carried  down  to  discharge  into  a  gulley  on  the 
around  level,  and  to  be  carried  up  full  bore  to  above  the  roof  tor  ventilation. 
He  shall  not  construct  such  waste-pipes  as  to  cause  them  to  discharge  into 
open  hopper  heads ;  and  he  shall  cause  the  joints  of  all  the  inpes  to  be 
securely  made  so  as  to  be  air-tight.  , 

If  he  causes  the  waste-pipes  of  baths  and  lavatory  basins  to  discharge 
into  the  same  pipe  which  receives  the  discharges  of  kitchen  or  scullery 
sinks  he  shall  ventilate  the  branch  «aste-pipes  oi  such  baths  and  lavatory 
basins  by  anti-siphonage  pipes,  to  be  carried  full  bore  to  a  point  above, 
and  not  in  the  neighbourhood  of,  any  windows  in  such  building. 

For  the  purposes  of  this  by-la«  it  shall  be  lawful  to  connect  together 
in  one  pipe  the  anti-siphonage  pipes  of  any  baths,  lavatory  basins  kitchen 
or  scullery  sinks,  provided  that  such  pipe  is  carried  u,.  full  bore  above  any 
windows  of  such  building  as  hereinbefore  provided. ' 
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B)i-hw  11.     First  paragraph,  after  the  last  word  put  a  semicolon  and  add  the 
following  w  ords  : — 

'•  Provided  also  that  ho  may  construet  snch  soil-pipe  in  heavy  cast  iron, 
and  so  as  to  be  easily  accessible,  if,  having  regard  to  the  circumstances  of 
the  case,  the  Sanitary  Authority  shall  consider  that  a  soil-pipe  of  such 
material  would  be  more  suitable,  and  shall  consent  in  writing  to  the  con- 
struction of  such  pipe  in  heavy  cast  iron." 

Paragraph  4,  second  line,  after  the   words    "any   bath'"   insert  "or 
lavatory." 
Bij-law  IS.     Paragraph  2,  in  the  fifth  line,  delete  all  after  the  words  "than 
three  inches,"'  and  substitute  the  follo\\-ing: — 

"  Or  two  inches  in  the  case  of  a  urinal  having  not  niori^  than  two  basins 
or  compartments,  and  he  shall  construct  such  pipe  so  that  its  weight,  if  the 
pipe  be  of  lead,  and  its  thickness  and  weight,  if  the  pipe  h?  of  iron,  in 
proportion  to  its  length  and  internal  diameter,  shall  be — 


Li:ad. 

Weight  per  10  feet 

length, 

not  less  than 

Ikon. 

Diameter. 

Thickness  of  metal, 
not  less  than 

Weight  per  fi  feet  length 

(iiieluiling  socket  nml 

beaded  spigot  or  flanges, 

the  socket  not  to  be  less 

than  j-in.  thick) 

not  less  than 

2    inches 

i'  :: 

42  lbs. 
.50    „ 
60    „ 

fVinch 

t : 

26  lbs. 
31  „ 
37  „ 

I 

i 


NOTKS  FOR  ADDITIOXAL    DuAlWGi;    By-La\VS  OKALI.VC.    Willi   Ul!I\AI.S. 

Approach. — Not  directly  from  any  scullery,  wash-h(mse,  billiard  room,  or  any 
room  used  for  the  purpose  of  human  haljitation,  or  for  the  manufacture,  prepara- 
tion, or  storage  of  food  for  man,  or  as  a  factory,  workshop,  or  workplace. 

Every  passage,  lobby,  landing,  area,  or  otiier  approach  to  a  urinal  to  be  of 
such  she,  and  to  be  lighted  and  ventilated  by  a  window,  skylight  or  other  means 
of  communication  «ith  the  open  air,  as  shall  be  approved  by  the  Sanitary 
Authority  of  the  district. 

nV(//.<,  ivindow,  vtnlilatioiiy  tloor,  open  space. — Same  as  for  w.c.'s,  with  tlie 
additional  provision  that  the  interior  surfaces  of  walls  are  to  be  formed  of  or 
covered  with  hard  impervious  material.  No  opening  for  ventilation  to  be  made 
into  any  scullery,  wash-house,  etc. 

CeUinij.   -'Vu  be  formed  of  hard  impervious  material. 

/•Yooc. — To  be  formed  of  hard  impervious  materia!  made  to  fall  to  a  channel 
under  the  basins,  or  in  or  near  the  stalls;  channel  to  fall  to  a  trai)ped  gully 
communicating  with  drain. 

In  cases  where  urinal  b;usins  or  stalls  arc  fixed  in  a  lavatory  or  bath-room,  the 
floor  for  a  width  of  not  less  than  three  feet  from  the  wall  against  which  the 
basins  or  stalls  abut,  and  for  a  length  of  not  less  than  two  feet  on  each  side  of 
the  middle  of  each  basin  or  stall,  to  be  paved  .ind  provided  with  channel  and 
gully  as  above  mentioned. 
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Unnal  hnxi.n  ov  «<rr/Zs.— Urinal  ba^iins  or  recpptacles  to  be  formfd  of  semi- 
vitrified  ware,  glazed,  or  of  some  equally  suitable  material,  with  trapped  outlet 
which  must  be  accessible  for  purposes  of  examination  and  cleansing.        ^  „  ^    , 

Urinal  stalls  to  be  formed  of  similar  material,  and  the  floor  of  such  stall  to  be 
so  formed  as  to  fall  towards  a  channel  placed  as  near  as  practicable  to  the  stall, 
or  towards  an  outlet  dischargino;  into  such  channel  or  into  a  trapped  gully  as 
near  to  the  stall  as  practicable.  The  channel  to  be  formed  of  senii-vitrifaed  ware, 
glazed,  laid  vvith  a  fall  of  not  less  than  1  in  :50,  and  made  to  discharge  into  a 
trapped  gully. 

The  pipes  used  to  conrey  the  disehanje  from  urinals  to  he  as  follows  .-—ivom 
the  trapped  outlet  of  a  basin  or  receptacle  to  a  drain,  to  a  branch,  or  to  a  main 
waste  pi^e,  of  glazed  stoneware,  cast-iron,  or  drawn  lead,  of  an  internal  diameter 
of  not  less  than  two  inches.  j    ■      ■<?  tu 

From  a  t^ully  used  in  connection  w  ith  a  channel  or  stall  to  a  drain,  it  the 
pipe  be  und^erground,  of  glazed  stoneware  or  cast-iron;  if  the  pipe  be  above 
ground,  of  cast-iron  or  drawn  lead ;  in  either  case  the  internal  diameter  ot  the 
pipe  to  be  not  less  than  three  inches,  paragraph  3  of  By-Law  4  (Drainage  By- 
Laws)  notwithstanding. 

From  a  "ully  used  as  above  mentioned  to  a  branch  or  to  a  main  waste  pipe, 
of  cast-iron  or  drawn  lead,   of  an  internal  diameter  of   not  less  than   three 

''^'^  The  provisions  of  By-Law  4  (Drainage  By-Laws)  to  apply  to  aU  underground 
pipes,  and  the  provisions  of  By-Laws  15  and  16  to  apply  to  the  connection  ot 
cast-iron  pipes  with  stoneware  pipes  or  gullies,  and  vice  versci. 

The  provisions  of  By-Laws  11,  12,  13,  14,  15,  16,  17,  to  apply  as  far 
as  practicable  to  pipes  which  are  above  ground.  2  in.  and  3  in.  lead  pipes  to 
be  not  less  than  the  thickness  of  8  lbs.  lead.  Cast-iron  pipes  to  be  not  less  than 
-p^  in.  thick. 

'y<7»«7u«r/.— Similar  provisions  to  those  in  By-Law  3  (Water-closets,  etc.) 
should  be  "made,  as  far  as  practicable  with  respect  to  the  flushing  ot  urinals. 
\ot  less  than  one  gallon  of  water  to  be  applied  to  each  basin,  receptacle,  or  stall, 
each  time  of  flushing,  except  in  the  case  of  urinals  flushed  by  a  continuous  flow 
of  water.  The  flushing  pipe  and  its  connection  to  a  basin,  receptacle,  or  stall, 
to  be  not  less  than  i  in.  internal  diameter. 

Bii-Laws  made  hy  the  London  County  Council  under  t/w  Metropolis 
Management  Act,  1855,  Section  202,  and  the  Metropolis  Ma  ~  - 
merit  Acts  Amendment  (By-Laws)  Act,  1899. 


lananc- 


AnDiTioxAi,   By-Laws  suggested   by   the   CorxciL   of 

THE  IXSTITITE. 

(a)  Every  person  N\ho  shall  deposit  with  a  Sanitary  Authority  the  plans, 
sections,  and  particulars  mentioned  in  By-Laws  1  and  2  of  the  ]3y-Laws  niad_e 
by  the  London  County  Council  under  the  Metropolis  ^Management  Act,  Iboo, 
sec  '^o-'  and  the  Metropolis  Management  Acts  Amendment  (By-Laws)  Act, 
1S99,  shall,  at  the  time  of  making  such  deposit,  furnish  to  such  authority  a 
statement  of  the  time  when  the  work  referred  to  in  such  plans,  sections  and 
particulars,  will  be  commenced  and  completed,  and  shall  complete  such  work  not 
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later  tliaii  the  time  lueiitioiied  in  such  stuteuieut.  Provided  that  the  Sanitary 
Authority  may  require  the  work  to  be  completed  before  the  date  mentioned  in 
such  statement,  or  may  sanction  such  an  extension  of  time  for  the  completion  of 
the  work  as  may  seem  to  tliem  reasonably  necessary. 

(b)  Every  person  who  shall  carry  out  any  work  mentioned  in  the  by-laws 
made  by  the  London  County  Council  under  the  ^Metropolis  ^Management  Act, 
1855,  sec.  202  (Drainage  By-Laws),  or  the  by-laws  made  under  the  Public 
Health  (London)  Act,  1891,  sec.  '-il  (i),  shall,  two  days  before  proceeding  to 
cover  up  or  to  enclose  any  such  work,  and  within  four  days  after  the  completion 
of  the  tixing  of  any  work  which  is  not  intended  to  l)e  covered  up  or  enclosed, 
give  to  the  Sanitary  Authority  of  the  district  notice  in  writing  of  his  intention 
to  cover  up  or  enclose,  or  of  the  completion  of  the  fixing  of  such  work,  in  order 
that  the  same  may  be  inspected  and  tested  by  an  officer  of  such  authority. 

(f)  In  default  of  such  notice,  or,  if  on  inspecting  any  such  work  as  aforesaid, 
Avithiin  the  period  specified  in  the  preceding  by-law,  an  officer  of  the  Sanitary 
Authority  of  tlie  district  shall  find  that  such  work  is  so  far  advanced  that  he 
Ciinnot  ascertain  whether  the  requirements  of  any  by-law  relating  thereto  have 
been  complied  with,  the  person  who  shall  have  carried  out  such  work  shall, 
within  forty-eight  hours  from  the  delivery  at  his  address  of  a  notice  in  writing 
signed  by  an  officer  of  such  authority,  cause  so  much  of  the  work  as  such  officer 
shall  require,  to  be  cut  into,  laid  open,  uncovered,  or  pulled  down,  to  enable  the 
officer  to  ascertain  whether  the  requirements  of  any  such  by-law  have  been 
complied  with. 

(d)  When  it  is  found  by  an  officer  of  the  Sanitary  Authority  of  the  district 
that  any  work  to  which  the  by-laws  mentioned  above  apply  has  not  been  carried 
out  in  accordance  with  such  by-laws,  the  person  who  should  have  carried  out 
such  work,  or  the  owner  of  the  premises  on  which  the  same  shall  be  found,  shall, 
witiiin  such  reasonable  time  as  shall  be  specified  in  a  notice  in  writing  so  to  do, 
signed  by  an  officer  of  such  authority  and  delivered  at  the  address  of  such  person 
or  owner,  cause  anything  done  contrary  to  any  such  by-law  to  be  amended,  or 
anything  to  be  done  which  by  any  such  by-law  may  be  required  to  be  done,  but 
which  has  been  omitted. 

Upon  the  completion  of  the  work  specified  in  such  notice,  such  person  or 
owner  shall  give  the  notice  required  by  tlie  above  by-law  {li)  before  such  work  is 
covered  up  or  enclosed,  and  shall  afford  the  officer  of  the  Sanitary  Authority 
free  access  to  such  work  for  the  purpose  of  inspection  and  testing. 

(c)  No  work  to  which  the  above  by-laws  apply,  and  which  has  or  shall  have 
been  carried  out.  made,  or  provided  in  accordance  with  such  by-laws,  shall  be 
altered  in  such  manner  that  if  it  liad  been  so  carried  out,  made,  or  ])rovi(led 
originally  it  would  not  have  been  in  conformity  w ith  the  by-laws  rehiting  thereto  ; 
nor  shall  anything  be  done  whicii  would  have  such  an  effect  on  the  work  that  if 
such  work  had  been  so  carrii'd  out,  n(ade,  or  provided  originally,  it  would  not 
have  been  in  conformity  with  the  by-laws  relating  thereto.  Any  person  who 
shall  do  or  cause  to  be  done  any  act  contrary  to  this  by-law  shall  be  deemiil  to 
be  a  i)erson  who  ha.s  offended  against  the  by-law . 
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REVIEWS  OF   BOOKS. 

School  Hygiene  and  the  Laws  of  Health.* 

The  first  edition  of  this  work  was  favourably  reviewed  in  the  issue  of  the 
Journal  for  February,  1907.  The  circumstance  that  a  second  edition  is  called 
for  within  two  years  is  testimony  to  the  fact  that  the  first  edition  met  with  the 
success  which  was  predicted  for  it ;  and  the  circumstance  has  afforded  an  early 
opportunity  of  extending  certain  chapters  in  several  important  respects,  and  of 
adding, a  chapter  upon  the  medical  inspection  of  schools  and  school  children. 
Some^o'f  the  neve  matter  has  been  added  iii  the  form  of  appendices.  Doubtless 
the  subject-matter  of  these  appendices  will  be  let  into  the  appropriate  chapters  in 
the  next  edition ;  for  the  present  arrangement  is  disconnected  and  inconvenient. 

Ventilation  of  Public  Sewers.I 
The  author  in  not  too  large  a  volume,  and  in  a  very  readable  way,  treats  of  a 
subject  which  has  always  been,  and  still  is,  a  burning  question.     He  first  clears 
his  ground  by  emphasising  very  necessarily  the  difference  between  sewer  air  and 
sewer  gases,  in  other  words,  to  odours  due  to  foul-smelling  liquid  and  those 
generated  by  decomposition  of  sewage.      He  states  that  while   no   definitely 
rehable  conclusions  have  yet  been  arrived  at  as  to  whether  or  not  diseases  are 
reaUy  spread  by  emanations  of  foul  air  from  sewers,  authorities  generally  are 
agreed  that  there  is  danger  to  health  from  poisonous  emanations  and  that  sewers 
should  be  ventilated.     Chapters  III.  to  VI.  are  devoted  to  the  consideration  of 
the  various  means  which  are  adopted  for  purifying  sewers  by  natural  and  arti- 
ficial  air  currents,   and   by    deodorisation,  also   the   cost   of  various   sj-stems. 
Illustrative  sketches  are  introduced,  and  views  of  various  recognised  authorities 
are  cited.    Attention  should  especially  be  drawn  to  the  admirable  summary  which 
constitutes  Chapter  VII.;  the  second  paragraph  stating  that  each  system  of 
sewers  must  be   considered  and   dealt  with  on   its  own  basis,  and  giving  the 
reason  why,  is  one  with  which  everyone  acquainted  with  the  subject  must  agree ; 
nor  is  it  likely  that  exception  will  be  taken  to  the  other  conclusions  arrived  at. 
The  Appendix  occupies  83  pages,  consisting  of  extracts  from  Eeports  of  leading 
authorities,  papers  read  and  discussions  thereon  at  the  meetings  of  The  Eoyal 
Sanitary  Institute,  the  Association  of  Municipal  and  County  Engineers,  etc.,  all 
of  which  are  full  of  interest  bearing  on  the  subject.     The  author  must  surely  be 
congratulated  on  the  production  of  a  most  opportune  and  useful  book.  W.C.T. 
Municipal  Lessons  feom  Southern  Germany.  | 
This  book  is  a  graphic  and  interesting  account  of  a  visit  paid  in  lOU?  to 
Germany  by  the  Committee  of  the  British  Municipal  Society  for  promoting  the 
study  of  Foreign  and  Colonial  Institutions,  of  which  Dr.  Lunn  is  the  Honorary 
Secretary.  

»  The  Ventilation  of  Public  Sewers,  by  John  S.  Brodie,  M.Iust.C.E.    170  pp.    London, 
1908.    The  St.  Bride's  Press,  Ltd.  v  i?  n  p  p 

t  School  Ihciene  and  the  Laws  of  Health,  by  Charles  Porter,  M.B.  B.Se.,  M.K.C.P.E. 
Sf coi.d  Edition:     Longniar.e,  Green,  and  Co.     London,  1908.    Pp.  .33o.    .  s  6d  iiet. 

♦  Municipal  Lessons  from  Scutberu  Germany,  by  Henry  S.  Lunn,  Jl.l).,  J.l .     1.3>1  pp., 
8vo.    London,  1908.    T.  Fisher  Uuwiu. 
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The  Right  Hon.  Sir  John  Gorst  writes  an  excellent  introduction,  in  which 
he  points  out  that  municipal  affairs  in  Germany  are  governed  and  managed  "hy 
experts  and  not  amateurs,  as  the  calling  of  a  burgomaster  is  a  skilled  profession, 
to  which  a  lifetime  has  to  be  devoted.  The  elected  councillor  or  alderman, 
with  absolutely  no  expert  training,  as  known  in  this  country,  is  unheard  of  in 
Germany. 

The  body  of  the  book  is  a  description  of  the  committee's  tour,  and  gives 
some  most  valuable  and  interesting  descriptions  of  municipal  government  in 
Germany. 

The  local  taxation  is  very  different  from  ours,  as  there  is  an  income  tax  and 
a  fortune  tax.  and  a  tax  on  land  whether  built  on  or  not,  a  tax  on  business, 
and  a  special  tax  on  "  stores '"  dealing  in  more  than  one  class  of  goods.  It  would 
be  interesting  to  know  how  much  this  tax  would  realise  from  some  of  th^  great 
"  stores ""  in  London  alone. 

There  are  many  other  minor  taxes,  including  one  on  dogs  at  Cologne,  where 
there  is  a  tax  of  16  marks  for  each  dog.  "but  if  a  citizen  has  an  additional  dog 
it  is  considered  a  still  greater  luxury,  and  he  has  to  pay  24  marks  for  it."  This 
is  a  good  measure,  and  it  is  to  be  regretted  that  in  towns  in  England  we  have 
not  a  similar  tax,  as  dogs  are  unquestionably  a  nuisance  in  all  towns,  and  are 
not  in  the  least  required. 

There  is  a  chapter  on  the  educational  system  of  Frankfort,  which  has 
practically  no  state  aid.  It  appears  to  work  admirably,  and  it  is  stated,  "  a 
strictly  centralised  educational  system  that  takes  no  account  of  local  conditions 
must  be  less  efficient  than  one  which  has  grown  up  to  meet  requirements  which 
were  actually  felt."  This  statement  might  be  a  lesson  to  us,  who  are  80  fre- 
quently using  the  education  question  for  political  purposes. 

There  is  also  an  excellent  chapter  on  town  extension  in  Frankfort,  which  the 
legislature  of  this  country  might  study  with  advantage  in  drafting  the  Town 
Planning  Bill  now  before  Parliament. 

There  are  chapters  on  the  streets  and  roads  of  Frankfort,  street  cleansing, 
and  the  sewerage  of  Frankfort,  which  are  exceeding  useful,  though  we  have  not 
much  to  learn  on  these  subjects  from  the  practice  of  foreign  towns. 

The  book  is  a  useful  contribution  to  the  literature  on  municipal  practice  in 
"  foreign  parts,"  and  is  exceedingly  well  printed  and  edited.  The  pric«  is  not 
stated,  which  is  to  be  regretted.  H.  P.  B. 

Cast-ihox  HorsE  Drainage.* 

The  author  is  a  keen  advocate  of  iron  drains,  and  doubtless  with  good  reason. 
He  does  not  pretend  that  the  principles  involved  in  connection  with  iron 
drainage  differ  from  those  of  stoneware  .systems,  but  having  made  out  a  good 
case  for  the  use  of  iron,  he  explains  very  fully  its  application  in  detail,  accom- 
panying liis  remarks  with  many  and  good  illustrations.  Further  on  he  deals 
with  the  principles  of  house  drainage  generally,  and  treats  of  the  apparatus  in 
connection  therewith.  A  close  study  of  the  book  shows  that  the  author  is  very 
fully  acquainted  with  his  subject,  both  in  practice  as  well  as  theory,  drawing 
attention  to  all  those  little  niceties,  the  full  appreciation  of  which  alone  can 
guarantee  perfection.  The  illustrations  have  the  merit  that  they  are  typical,  aiid 
not  merely  representations  of  specific  goods  of  certiiin  manufacturers,  as  is  so 


*"  Out-iron  House  Drainii((e."  by  Oerard  J.  G.  Jensen,  C.E.    200  pp.,  8vo.    liOndon, 
1908.    .SnnitBry  I'liblisliing  Co. 
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often  the  case  in  works  of  this  itind.  Altogether  tlie  work  is  a  somewhat 
refreshing  departure  from  the  well-worn  track  of  "  house  drainage,'"  and  is  quite 
one  of  tiie  best  and  most  up-to-date  guides  on  the  subject.  W.  C.  T. 

The  Law  of  Hospitals.* 

This  is  a  useful  compendium  of  statute  and  judge-made  law  relating  to 
hospitals  for  the  reception  of  surgical  and  medical  cases,  and  is  likely  to  afford 
\'aluable  legal  "first  aid"  to  hospital  secretaries  and  managers. 

Among  the  subjects  dealt  with  are  hospital  accounts,  provision  of  ambulances 
by  local  authorities,  death  in  hospital,  insurance,  special  hospitals,  and  claims  for 
negligence. 

Though  the  book  deals  with  a  variety  of  subjects,  the  information  given  is 
not  only  intelligible  to  the  lay  mind,  but  is  as  full  as  is  necessary  in  a  text-book 
of  this  character. 

We  note  on  page  8G  that  the  author  is  in  doubt  as  to  whether  a  hospital  for 
the  accommodation  of  other  than  infectious  patients  can  be  built  under  section 
1.31  of  the  Public  Health  Act.  Asa  matter  ot  fact,  at  least  one  authority  (Barry 
Urban  District  Council)  has  already  provided  a  general  hospital  by  virtue  of  the 
powers  conferred  by  this  section.  H.  M.  R. 

The  Ahbott  Verslmetkic  Chart.! 

A  series  of  simple  Charts  for  converting  our  British  weights  and  measures 
into  their  metrical  equivalents,  and  nice  versa,  has  now  been  devised  by  Mr. 
Thomas  W.  Abbott,  and  may  be  found  useful  to  teachers  for  converting  anthro- 
pometric measurements  made  in  connection  with  medical  inspection  of  scholars. 

The  Chart  is  a  square,  divided  by  vertical  lines  representing  British  weights 
and  measures,  noted  at  top  and  bottom,  while  horizontal  lines  give  the  divisions 
of  an  equal  amount  on  both  sides  in  metric  notation.  A  diagonal  line  between 
opposite  corners  indicates  the  points  of  coincidence  of  the  two  scales. 


*  The  Law  of  Hospitals,  Infirmaries,  Dispensaries,  ami  otlier  kindred  institutions, 
whether  voluntary  or  rate-supported,  by  Arthur  Tumour  .Murray,  B.A.  Pp.  287  +  xvii. 
■London,  1908.    John  Murray.     lOs.fid. 

t  The  Abbott  Versinietric  Cliart.  Published  by  A.  Coiichman,  WntergRte  House,  York 
Buildings,  Adelphi,  W.C.     Price  Is. 
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ARTICLES   RELATING   TO   PUBLIC    HEALTH,' 
Appearing  In  the  chief  British  and  Foreign  Journals  and  Transactions. 

The  articles  referred  to  in  this  list  are  as  far  as  possible  collected  and  filed   in 
the  Library  of  the  Institute  for  the  xise  of  the  Members  and  Associates. 


Water  Supply,  Sewerage,  and  Refuse  Disposal. 
JOHS'STOX,  J.  H.,  M.Sc.     Tlie  Role  of  Colloids  in   the  Purification  of 
Sewage.     Surveyor,  May  1st,  1908,  p.  520. 
Character  of  orj^anic  matter  in  sewage — investigation. 

Watts,  Wm.,  M.Inst.C.E.,  F.G.S.     The  desjo^n  and  construction  of  Im- 
pounding Reservoirs.     Surveyor,  July  3rd,  1908,  pp.  11  and  12. 
Embankment — trench   excavation   and   formation   of  earth   embankment — 

comparison  of  water  supplies  in  various  towns — general  considerations. 

WiLLiAMSOx,  AxDREW,  Assoc.M.Inst.C.E.  The  Bamford  Filters  of  the 
Derweut  Valley  Water  Board.  Engineering,  Julv  24tli,  1908,  pp. 
100-01. 

Description  (illustrated)  of  the  filt«rs — roughing  filters — sand  filters — ^gauge 
well — pressure  tank. 

"The  ExoixEERixr.  Record."      The  Disposal  of  the  Waste  Products 

of  Gas  Works.     Oct.  17th,  1908,  p.  434. 

Description  of  the  usual  waste  products,  and  their  effect  when  discharged 
into  drains  and  streams — modes  of  purification. 

The   New   Refuse   Destructor   at   West   New  Brighton,   N.Y. 


Oct.  3rd,  1908,  p.  386. 
Particulars  of  a  Destructor  based  upon  the  Heenan  and  Froude  type,  and 
designed  after  visiting  forty  installations  in  Great  Britain. 

The  Relative  Action  of  Sand,  Contact,  and  Sprinkling  Filters  on 

( )rganic  Matter.     Oct.  24th,  1908,  p.  457. 

Keview  of  H.  W.  Clark's  experiments  in  Massachusetts'  Board  of  Health 
Experiment  Station. 

Personal  and  Domestic  Hygiene. 
Kayser,  Dr.  Paul.     Gymnastic  exercises  and  games  in  higher  and  lower 

schools  from  a  hygienic  point  of  view.     Deutsche  Vierteljahrsschrift  fur 

iiffentliche  GesundJieilfJ/ege,  vol.  40,  part  4,  p.  595. 

This  is  an  interesting  paper  on  the  value  of  g}'mna8tic  exercises  and  games 
during  school  life.  The  author  examines  the  whole  question  very  carefully  and 
mentions  what  has  been  done  in  Germany  in  this  respect  by  the  various 
Governments.  "  We  ought  not  to  educate  one  mind  and  one  body,  but  the 
human  being  as  a  whole,  and  must  not  divide  it."' 


*  Members  or  Associates  wishing;  to  file  or  catalogue  these  Titles  can,  on  application, 
be  supplied  with  excerpt  copies  for  this  purpose. 
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MEETINGS    HELD. 


Durham.— The  meeting  was  held  in  the  Shire  Hall  on  Saturday, 
November  14th,  when  a  discussion  on  "The  Health  \  isitor  and  School 
Nurse  in  relation  to  Sanitary  Administration"  was  opened  by  Ur.  H. 
Renney  M.O.H.,  Sunderland.  The  chair  was  taken  by  Lol.  .).  l^ane 
Notter  MA,  M.D.,  Deputv-Chairman  of  Council.  The  Mayor  ([coun- 
cillor Bovd)  welcomed  the  members.  Visits  were  made  to  the  Cathedral 
and  Castle,  by  the  courtesy  of  the  Dean  (the  Very  Rev.  G.  W.  Ki  chin, 
D.D.)  and  the  Principal  (Dr.  Gee),  who  very  kindly  conducted  the 
members  over  the  buildings. 

LlXrrURE    to    the    IxSTITtTE. 

A  Lecture  on  "Tlie  Results  of  Sanitation  in  the  Efficiency  of  Armies 
in  Peace  and  War"  was  delivered  in  the  Parkes  Museum  on  Wednesday, 
November  18th,  by  Surgeon-General  Sir  Alfred  Keogh,  K.C.B.  ihe 
Charts  and  Diagrams  illustrating  the  lecture  were  explained  by  Lieut-Col. 
C  H  Melville.  In  the  absence  of  the  President  the  chair  was  taken  by 
Col.  J.  Lane  Notter,  M.A.,  M.D.,  Deputy-Chairman  of  Council. 

Examinations. 
The  following  Examinations  were  held  :— 

Sanitary  Science  as  applied  to  Buildings  and  Public  Works. 
Liverpool,  Oct.  30tli  and  31st.  2  Candidates ;  no  Certificate  granted 

Bristol,  Nov.  Gth  and  7th.  2  Candidates ;      1  C  ertificate  granted. 

Newcastle,  Nov.  20th  and  21st.        2  Candidates ;  no  Certificate  granted. 

Women  Health    Visitors  and  School  Nurses. 
Liverpool,  Oct.  30th  and  31st.  4  Candidates ;  3  Certificates  granted. 

Newcastle,  Nov.  20th  and  21st.         2  Candidates ;  1  Certificate  granted. 

Inspectors  of  Nuisances. 
Liverpool,  Oct.  3()th  and  31st.        27  Candidates ;  13  Certificates  granted. 
Bristol,  Nov.  Gth  and  7th.  23  Candidates ;     1  Cer  ificates  gran  ed. 

Newcastle,  Nov.  20th  and  21st.       39  Candidates  ;  17  C  ert.ficates  granted. 

Inspectors  of  Meat  and  Other  Foods. 
Sheffield,  Nov.  13t]i  and  14th.         U  Candidates ;  4  Certificates  granted. 

Candidates  who  have  received  Certificates. 

Sanitary  Science  as  applied  to  Buildings  ami  Ptihlic   Worhs. 

Geay,  Fhederick  Rowland. 

Women  Health  Visitors  and  School  Nurses. 

CowEN,  Emily  Mary.  |^"b™'«.  ,^'"^"^'7  ^-   ,^. 

DavieJ,  Katie.  ''o^^i'""  ^l^"^'  Ma...,„ck. 
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FORTHCOMING  MEETINGS 


Sessional  Meetings. 

Manc  IIESTEK. — Arninfjements  have  been  made  for  a  Sessional  Meeting 
to  be  held  in  January  ne.xt.  The  authorities  of  the  Royal  Intirinary  have 
kindly  {jiven  j)ennissioii  for  a  visit  to  the  New  Huiklings,  of  which  Mr. 
Edwin  T.  Hall,  V-P.R.I.B.A.,  and  Mr.  John  Brooke,  F.R.I.B.A.,  are 
the  architects.  This  visit  will  be  followed  by  a  meeting  at  the  School 
of  Technolo<ry,  when  the  Council  have  asked  Mr.  Hall  to  give  a  general 
description  of  the  Buildings,  anil  a  general  discussion  will  follow. 

It  is  |iroj)osed  to  make  the  visit  on  a  Friday  afternoon  at  2.30  p.m., 
and  to  hold  the  meeting  in  the  evening  at  7  ji.m.  The  actual  date  will 
be  announced  in  the  ne.\t  Journal. 

Examinations. 
In  Sanitary  Science  as  applied  to   Buildings  and  I'ublic  Works,  for 
Inspectors   Qualifying  for   Membership,   for  Inspectors  of   Nuisances,  in 
Hygiene  in   its   Bearing  on  School  Life,  and  for  Women  Health  Visitors 
and  School  Nurses  — 

Manchester,  December  11th  ami  12tii. 
In8])«ctors  of  Meat  and  Other  Foods — 

'.ondon,  December  IStli  and  I'.lth. 
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Calendar  for  December,  1908,  and  J^vnuary,  1909. 
As  far  as  at  present  arrawjed. 

DECEMBER. 

1     Tu.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 
Parkes  Museum,  by  James  King,  m.r.c.v.s. 

3  Til  Lecture  to  Commissioned  Officers  and  Professional  Men   at  5  p.m.    Fish,  Eggs, 

Tea,  Coffee,  Cocoa  and  Chocolate,  Lime  Juice,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  E.A.M.C. 

4  F     Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    Wheat,  Rice, 

Arrowroot,  and  other  Grains,  Potatoes,  Flour,  Bread,  Biscmts,  Sugars,  by  Col. 
J.  Lane  Notter,  m.a.,  m.d.,  d.p.h.,  r.a.m.c. 

4  F.    Lecture— Meat  Inspectors'  Course,  at  6.30  p.m. 

5  S     Demonstration  to  Commissioned  Officers  and  Professional  Men  at  11  a.m.  at  the 

Metropolitan  Cattle  Market,  by  James  King,  m.b.c.v.s. 

7  M     Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.     Succulent 

Vegetables  and  Fruits,  Jams;   the  Condiments- Vinegar    Pepper    Mustard; 
Prepared,  Concentrated,  and  Preserved  Foods,  by  Col.  J.  Lane  Notter,  m.a., 

M.D.,  D.P.H.,  K.A.M.'  . 

8  Tu.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5.30  p.m.,  at  the 

Parkes  Museum,  by  James  King,  m.r.c.v.s. 
10    Th  Demonstration  to  Commissioned  Officers  and  Professional  Men  at  a  Factory  for 

Preparation  of  Concentrated  and  Preserved  Foods. 
10    Th.  Lecture  to  Commissioned  Officers  and  Professional  Men,  at  5  p.m.    ^co^o'^c 

Beverages-Beer,  Wines,  Whisky,  Brandy,  etc.,  by  Col.  J.  Lane  Notter.  m.a., 

M.D.,  D.P.H.,  H.A.M.C. 

I J    ^- 1  Examinations —Manchester. 

12    S.    Demonstration— Meat  Inspectors'  Course,  at  2  p.m. 

^^  !"•  1  Examination  for  Inspectors  of  Meat  and  other  Foods,  London. 

19  S.  J 

25  F.>  Christmas  Day)  Museum  and  Library  closed. 

26  S.|  Boxing  Day      i 

JANUARY. 
QoQsinnnl  Mpptinff  Maxchesteh.    Visit  to  the  new  Royal  Infirmary,  followed 
^  M  a  dtscussion  o^n  a  general  description  of  the  buildings  by  Edwin  T.  Hall, 
V-P.R.I.B.A. 


?•  I  Examinations— Plymouth. 


LIST  OF    FELLOWS,  MEMBERS,  AND  ASSOCIATES 
ELECTED, 

NOTEMSEE,    1908. 

FELLOWS. 

t  MKked  thus  have  pssBed  the  Examination  of  the  Inititnle  for  Local  Surveyors. 
X  Marked  thoa  have  passed  the  Examination  of  the  Institute  tor  Inspectors  of  ^m8»nces. 

Reg.        Date  of 
No.        Election. 

"•«1908  Nov  Aemstkong,  William  Georgf,  m.b.,  m.s.sydnet, 
d.p.h.camh.,  CUij  Town  Hall,  Sydney,  ^e^v  South 
Wales. 
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""1908.  Not.      Fowlee,   Gilbert  John,   d.sc,    f.i.c,  Brotul   Oak; 

Umiston,  luar  Manchester. 
'"'  1908.  Nov.      Glex,    Alexander,    m.a.,   ll.m.,   k.c,   ^'ew    Court, 

Tonple,  E.C. 
""  1908.  Nov.      HEMBEorGH.  John  William,  m.d.,  l.s.sc,  m.r.c.s., 

D.p.n.,     The  Moot  Hall,  Xeivcastle-wpon-Tyne. 
'"1908.  Nov. +tSMiTU,    Charles    Chambers,   Ptihlic    Hall,   Sutton, 

Snrrei/. 
""M908.  Nov.      Wilson,  H.  McLean,  m.d.,  b.sc.  (public  health), 

CM.,  Blenheim  Road,  Wakejield. 

MEMHEKS. 

:  Marked  Ihus  haTO  passed  the  Exauinalion  of  the  Institute  for  Inspectors  of  Nuisances. 

'  Marked  thus  have  passed  the  EsaiDination  of  the  Institute  ia  Sanitary  Science  as  applied 

to  Buildings  and  Public  Works. 

5  Marked  thus  have  passed  the  Examination  of  the  Institute  in  Hygiene  in  ita  bearing 

on  School  Life. 

ii  Marked  thus  have  passed  the  Examination  of  the   Institute  for  Inspectors  of  Ueat 

and  Other  Foods. 


""'1908.  Nov. ±s Adams,  H.  J.,  20,    HaA-f/no-rf  Bead,   Wandnvorth 

Common,  .S.  W. 
""1908.  Nov.    •Boyd,  Samuel  Robert,   I'idilic    Works   Department, 

Honfi  Konf),  China. 
'**'  1908.  Nov.      BnowN,  John  Percival,  m.b.,  cu.b.,  Burwood  House, 

Banqi,  Lanes. 
""  1908.  Nov.      CoHADiNE,  AVilliam  .Vlexander,  stud.inst.c.e..  Sur- 
veyor's Department,  Town  Hall,  Bethnal  Green,  N.E. 
'"•1908.  Nov.    vCcMPSTON,  John  Howard  Lidgett,  m.d.,  b.s.,  d.p.h., 

(M.O.H.),  Central  Board  of  Health,  Perth,  Western 

Australia. 
""  1908.  Nov.      Featuee,  Frederick,  3,  Mount  Pleasant,  Chepstow, 

Monmouth. 
""  1908.  Nov.      Fegex,   Charles   Milton,   m.b.c.s.,   l.r.c.p.,  d.p.h., 

(M.O.H.),  n.D.C,  Town  Hall,  Croydon. 
""  1908.  Nov.      Griffin,  Innes,  m.r.c.s.,  l.s.a.  (M.OJf.),  Town  Hall, 

Hanhury,  0.von. 
""  1908.  Nov.      Jones,  John  Arnallt,  m.d.,  d.p.u.,  m.b.c.s.,  l.r.c.p., 

L.S.A. ,   J.P.  (M.O.H.),  Heathmont,  Aheravon,  Port 

Talbot,  Glam. 
""1908.  Nov.      Knight,  John,  m.d.,   d.p.h.    (.M.O.H.),  f).   Trinity 

lioad,  Scarhorouijh. 
""1908.  Nov.    JMlNRo,    Andrew    John,    Vhtremonl     J'illa,    Baker 

Street,  Enfield. 
""1908.  Nov.      MussKN,  A.  A.,  m.d.,  d.p.u.,  I'hIHc  Health  Depart- 
ment, Municipal  Buildings,  Liverpool. 
""1908.  Nov.      Peaiice,    George    Harper,    d.  p.  h.camu.,    l.r.c.p., 

L.n.C.s.K.,  Darton  Hall,  Parlon,  near  Barntley. 
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""■  1908.  Nov.      EocK,  Frank  Ernest,  M.D.,  m.e.c.s.,  l.h.c.p.,  d.p.h., 

Upjield,  Bush  Bill  lload,  Winchmore  Hill,  N. 
""1908.  Nov.      Stkaton,  Capt.  Charles  Henry,  h.a.m.c,  m.r.c.s 

L.ii.o.P.,  Eoyal  Army  Medical   College,  Millbank, 

S.  W. 
'"'1908.  Nov.      Thomas,    Kichard    David,    l.e.c.p.,    l.e.c.s.,    l.m. 

{M.O.H.),  Severn  Street,  Welshpool. 
""1908.  Nov.    *SiDLE,    Kandolph    Sefton,    3,    Parliament    Square, 

Edinburgh. 

ASSOCIATES. 

t  Marked  thus  have  passed  the  Examination  of  the  Institute  for  1°=?^'="'"  "' Nu'^;'"'„^»^ 

F  Marked  thus  have  passed  the  Examination  of  the  Institute  for  Women  Health  Visitors 

and  School  Nurses. 

Reg.       Date  of 

No.        Election.  jt  n     t>       I. 

■'"•'1908.  Nov.    JCoBBETT,  Frederick  George,  2otm  hall,  Uanbury. 

''"  1908.  Nov.    JDoBSON,  George,  11,  Ashby  Boad,  Louc/hborouf/h. 

""1908.  Nov.  I'GoEDON,  Miss  Annie  Macarthur,  26,  Dallfeld 
Terrace,  Dundee. 

"'"1908.  Nov.  iowEN,  Jolin,  9,  Newton  Street,  Abercanaid,  Alerthyr 
Tydfil. 

«=''1908.  Nov.    iPEAESON-,  George  Parker,  Blaby,  Leicestershire. 

""  1908.  Nov.    tBiCHARDSON,  Miss  Eleanor,  AslocUon,  Nottiwjham. 

«'"  1908.  Nov.    JSpesce,  Norman  Findley,  The  Parks,  Loughborough. 

""  1908  Nov.  i'Thompsos,  Miss  Georgina  Sarah  Jane,  Arve  Fields 
Farm,  Londonderry  Road,  Smethwick,  Worcester. 

""  1908.  Nov.    tWATT,  Alexander,  189,  Dalheith  Road,  Edinburgh. 

""1908.  Nov.  JWILKINSON,  Miss  Mary  Sabina,  6,  Wetherby  Ter- 
race, Earls  Court  Road,  S.  W. 

CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY. 

♦^*  For  Publications  of  Societies  and  Institutions,  etc.,  see  under  "Academies." 

Academies  (Beitish). 
City  of  London  College.     Calendar,  1908-1909.     191  pp.,  8vo.     ^on^^^^lJOS. 

Municipal  and  County  En^eers     Proceedings  o£  the  1-orporated  Assod^on 

478  DD.,  8vo.     London,  19U».  J' 

Eoyal   college   of   Surgeons  of   England.      Calendar,  1908.      37 l^^pi^ J^vo. 

Boyi"tii^of   British   Architects.      Calendar,    1908-9.     .4.^pp.^^8^. 

Th^lSluUon'of  CiyU  Engineers.     Minutes  of  Proceedings,  Vol-^CLXXII. 
407  pp.,  8vo.     London,  iWo. 
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Academies  (American). 
Henry  Phipps  Institute.     Fourth  Annual  Eeport.     4.30  pp.,  8vo.     Philadelphia, 
lyO.S.  The  Institute. 

Bombay  Improvement  Trust.  Administration  Report  for  the  year  ending 
;ilst  March,  1908.    20  pp.,  fcap.    Bomkay,  1908.     IF.  ff.  ShUstone,  Secretanj. 

Chalmers,  A.  A'.,  M.D.  The  Growth  of  Cities  in  relation  to  Town  Planning. 
27  pp.,  8vo.     London,  19U8.  The  Author. 

Collingridge,  IF.,  M.D.,  D.P.If.    Eeport  ol'  the  Medical  Officer  of  Health  for  the 

City  of  London  on  Soda-water.  11  pp.,  fcap.  London,  1U08.  The  Author. 
Dunbar,    Prof.    Dr.      Principles  of  Sewage  Treatment.      Translated,   with  the 

author's  sanction,   by  H.   T.   Calvert,   M.Sc,  Ph.D.,  F.I.C.     271   pp.,  8vo. 

London.  Charles  G'riff!n  ^-  Co.,  Ltd.  (publishers ). 

Eager,  Assistant  Surf/.-General,  J.  M.     The  present  Pandemic  of  Plague.     30  pp., 

8vo.     Washington,  1908.  The  Author. 

Freeman,  A.  (",,  M.S. A.     The  Architect "s  Directory,  19US.  The  Author. 

Jackson,  Major,  R.  W.  H.     A  Trip  to  India  during  the  Plague  Season.'    12  pp., 

Svo.     Jamaica,  1908.  '  The  Author. 

Local  Government  Board.     Thirty-Si.xth  Annual  Report,  1906-7.    ;J21  pp.,  8vo. 

London,  1008. 

Dr.  Reginald  Farrar's  Report  to  the  Local  Government  Board  on  the 

Sanitary  Circumstances  and  Administration  of  the  Southwell  Rural  Districts, 
Notts.     17  pp.,  fcap.     London. 

Dr.  F.  St.  George  Mivart's  Report  to  the  Local  Government  Boijrd  on 

the  General  Sanitary  Circumstances  and  Administration  of  the  Westhamp- 
nett  Rural  District.     10  pp.,  fcap.     London,  1908. 

Dr.  .1.  Spencer  Low's  Report  to  the  Local  Government  Board  upon  the 


Sanitary  Circumstances  .and  Administration  of   the  lleckmondwike  L^rban 

District.     17  pp.,  fcap.     London,  1908.  A.  Newshohnc.  M.J).,  F.R.C.P. 

Limn,  //.  ,S'.,  M.D.     Municipal  Lessons  from  Southern  Germany.     137  pp.,  Svo. 

London,  1908.  The  Author. 

Lyster,  li.  A.,  M.J).,  Ch.IS.,  B.Sc.     School  Hygiene.     388  pp.,  Svo.     London. 

1908.  Universiti/  Tutorial  I'ress,  fAd, 

Martin,  Georqe  JI.     School  Hygiene  in  Massachusetts.     46  pp.,  Svo.     Boston, 

1908.        "  The  Author. 

Michigan.     Thirty-fifth  Annual  Report  of  the  Secretary  of  the  State  Board  of 
Health  of  the  State  of  Michigan,  1907.     188  pp.,  8vo.     Michigan,  1908. 

The  Hoard. 
Oliver,   I'homas,  M.D.,  J''.I{.C.l'.     Diseases  of  Occupation  from  the  Legislative, 
Social,  and  Medical  Points  of  View.     427  pp.,  8vo.     London,  1908. 

The  Author. 

Oreett  B.D.G.     Report   for   1907,   with  Financial  Statements  and   Reports   of 

Officers.     28  pp.,  Svo.     Grays,  1907.  H'.   niiilak-er,  B.A.,  I'.Jl.S. 

Ravenbill,  Misn  Alice.     Some  Characteristics  and  Requirements  of  Childhood, 

71  pp.,  Svo.     Leeds,  1908.  K.  J.  Arnold  4"  Son,  Ltd.  (puhliahers). 

HegiBtrar-Geoeral.     Fifty-second  Detailed  Annual  Rt-port  of  Births,  Deaths,  and 

Man iages  in  Scotland.     Abstracts  for  1 900.     077  pp.,  8vo.      London,  1908. 

The  l{e(iistrar-<i%neral. 
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Royal  Commission  of  Sewage  Disposal.  Third,  Fourth,  and  Fifth  Eeports  of 
the  Commissioners  on  what  Methods  of  Treating  and  Disposing  of  Sewage 
maj'  properl}-  be  adopted.     12.52  pp.,  fcap.     Lomion,  1908. 

Fourth  Report  of  the  Commissioners  on  what  Methods  of  Treating  and 

Disposing  of  Sewage  may  properly  be  adopted.     Vol.  IV.,  Parts  I.,  II.,  III., 
IV.,  V.     846  pp.,  fcap.     London,  1908. 

Fifth  Report  of  the  Commissioners  appointed  to  Inquire  and  Report  what 


Methods  of  Treating  and  Disposing  of  Sewage  may  properly  be  adopted. 
Methods  of  Treating  and  Disposing  of  Sewage.  Appendix  I.  Minutes  of 
Evidence.  SO;j  pp.,  fcap.  London,  1908. 
Supplementary  Volumes  presented  with  the  Fifth  Report  of  the  Com- 
missioners appointed  to  Inquire  and  Report  what  Methods  of  Treating  and 
Dispo.sing  of  Sewage  may  properly  be  adopted.  Appendix  VI.  Report  by 
Professor  Letts  and  Dr.  VV.  E.  Adeney  on  the  Pollution  of  Estuaries  and 
Tidal  Waters.     562  pp.,  fcap.     London,  1908. 

Interim  Report  of  tlie  Commissioners  on  what  Methods  of  Treatment 


and  Disposing  of  Sewage  may  be  adopted.     Vol.  III.,  Appendices.     534  pp., 
fcap.     London,  1908.  Purchased. 

StafiFordshire  CO.,  Education  Committee  :  Tlie  Planning  of  Schools  with  Special 
Reference  to  Ventilation.     18  pp.,  8vo.-    Stafford,  1908.  G.  Reid,  M.DI 

Transvaal.  Government  Laboratories:  Annual  Report,  1906-7.  37  pp.,  fcap. 
Pretoria,  19U8.  J.  McCrae,  Oov eminent  Analyst. 

Wallis,  U.  Sowerhy.  Obituary  Notice  of  George  James  Symons,  F.R.S.,  the 
Founder  of  the  Rainfall  Organisation.    8  pp.,  8vo.     W.  WMtalcer,  B.A.,  F.R.S. 

Whelpton,  W.  P..  B  Sc.  Principles  and  Jlethods  of  Physical  Education  and 
Hygiene.     401  pp.,  8vo.     London,  1908.  University  Tiitorial  Press,  Ltd. 

Wilkinson,  Major  E.,  F.ILC.S.,  D.P.H.,  and  Bagley,  W.  A.  Report  of  the 
Sanitary  Administration  of  the  Punjab,  and  Proceedings  of  the  Sanitary 
Board  for  the  vear  1907,  by  Major  E.  Wilkinson,  and  the  Report  on  Sanitary 
Works  for  1907  by  W.  A.  Batley.     Fcap.     Lahore,  1908. 

Major  WiUcinsoH,  F.R.C.S.,  D.P.H, 

Wilkinson,  Major  E.,  F.R.O.S.,  D.P.H.  Report  on  Vaccination  in  the  Punjab 
for  the  year  1907-1908.     19  pp.,  fcap.     Lahore,  1908.  The  Author. 


COLONIAL    NOTES. 


Mb.  Edwin  Cuthbeet  of  Christchurcli,  N.Z.,  has  sent  some  notes  on  sanitary 
work  as  the  result  of  25  years'  practical  experience,  a  summary  of  which  may  be 
of  interest : — 

With  regard  to  the  grades  and  sizes  of  sewer  pipes  he  considers  that  a  much 
flatter  grade  for  sewer  pipes  could  be  sai'ely  adopted  than  the  generally  accepted 
one  of  i  inch  in  430  for  a  9-inch  pipe. 

In  the  flat  district  of  Christcburch,  N.Z.,  where  1  in  525  was  the  best  grade 
obtainable,  he  has  found  that  work  with  complete  efficiency. 

It  has  been  necessary  to  adopt  a  grade  of  1  in  600  in  one  part  of  the  city, 
and  there  has  been  no  sign  of  deposit  in  the  pipe  after  a  couple  of  years"  use,  and 
he  considers  that  even  a  Hatter  grade  might  De  adopted  if  road  grit  were  rigidly 
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excluded  and  flushing  amply  provided  for.  With  these  conditions  he  has  working 
with  complete  efficiency  15-inch  pipes  at  a  grade  of  1  in  960,  12-inch  at  1  in  860, 
and  6-inch  at  1  in  400.  As  regards  the  sizes  of  soil  and  waste  pipes  he  can  state 
authoritatively  that  no  vertical  soil-pipe  need  be  more  than  3  inches  in  diameter. 
He  has  never  known  a  stoppage  to  occur  in  the  vertical  portion  of  a  3-inch 
pipe,  even  where  he  has  twelve  closets  served  by  such  a  pipe. 

In  ventilating  public  sewers  he  places  the  gully  or  water-closet  trap  at  the 
head  of  each  drain,  and,  if  there  are  branches,  at  the  head  of  each  branch,  and 
makes  each  house  main  ventilator  ventilate  the  public  sewers,  the  fresh  air  inlets 
being  open  grids  at  the  street  surface.  He  holds  that  openings  in  the  street 
need  not  be  offensive  if  the  ventUatiug  is  properly  effective. 

He  is  convinced  that  no  reasonable  system  of  sewer  ventilation  can  be  devised 
without  frequent  fresh  air  inlets  at  the  street  surface. 

Tlie  following  additional  Examiners  Jiave  been  elected  hy  the  Council  to  serve 
on  the  Colonial  Boards : — 

British  South  Afeica. — Johx  James  Boyd,  M.D.,  M.B.,  CM.,  D.P.H., 
M.O.n.,  Pretoria. 

HoxG  KoxG  AXD  South  Chi^'a. — Patbick  Nicholas  H.  Joxes,  A.M.I.C.E., 
Assistant-Director,  Public  Works. 

TASiIA^^A.— G.  H.  Edwards,  C.E. 

Westehx  Australia.— Johx  H.  S.  Cumpstox,  M.D.,  M.B.,D.P.H.,  M.O.H., 
Central  Board  of  Health,  Perth. 

Xew  South  Wales. — Eegixald  Jeffbei  Millard,  M.B.,  M.Cii.,  D.P.H., 
J.P.,  Dept.  PubUc  Health,  Sydney. 


GENERAL   NOTES. 


Sanatoria  for  CoKsustPTiTES. — Tbe  Journal  of  the  Institute,  Vol.  XXVI., 
page  357,  contains  a  description  and  an  illustration  of  the  Sanatorium  at  Frimley, 
which  was  designed  by  Mr.  Edwin  T.  Hall.  It  is  interesting  to  not<^  that  this 
building,  which  was  visited  and  discussed  by  Members  of  the  Institute,  received 
the  first  prize  at  the  International  Congress  on  Tuberculosis  at  Washington, 
and  at  Milan  in  the  previous  year  two  Gold  Medals  were  awarded  to  designs  by 
the  same  Architect  for  Association  Hospitals  and  Sanatoria. 

It  is  gratifying  that  t»  o  countries,  East  and  West,  have  recognised  England 
as  leading  in  hospital  construction. 

An  International  Exhibition  of  Hygiene  is  to  be  held  in  connection  with  the 
4th  Latin  American  Medical  Congress  at  Bio  de  Janeiro  (Brazil)  during  the 
months  of  August  and  SepteinbiT,  1909.  The  Exhibition  will  be  held  under  the 
auspices  of  the  Brazilian  (Joverniuent,  who  will  grant  exemption  from  Custom 
House  duties  on  all  articles  for  the  Exhibition.  All  particulars  can  be  obtained 
from  till'  Commissioner-General,  Dr.  A.  da  Graca  Couto,  Bua  Uruguayana,  n. 
5,  liio  dc  Janeiro. 
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THE  ROYAL  SANITARY  INSTITUTE. 


REVIEWS  OF  BOOKS. 


The  Sanitatkix  ox  Recreation  Camps  axm  Pauks.* 

This  small  work  is  intended  to  shew  how  to  apply  those  sanitary  laws  which 
experience  and  scientitic  knowledge  have  enabled  us  to  formulate  for  settled 
communities,  in  recent  years,  to  the  establishment  and  management  of  temporary 
habitations  in  the  wilds  of  nature. 

Such  knowledge  is  necessarily  of  more  value  in  America  than  in  this  country, 
but,  niKtatis  mutandis,  there  is  much  good  advice,  here  given,  which  is  equally 
sound  for  residents  in  our  own  country  districts  as  for  the  backwoodsman,  for 
laying  out,  building,  and  managing  a  navvies'  village,  as  a  settlement  of  log  cabins. 

As  illustrating  the  evil  results  of  lack  of  fresh  air  in  sleeping  rooms,  even 
amidst  the  healthiest  external  surroundings,  the  writer  mentions  that  the  Sioux 
Indians  from  187S  onwards  died  in  great  and  increasing  numbers  from  phthisis, 
after  abandoning  the  tepee  and  taking  up  residence  in  huts  or  houses. 

In  referring  to  water  supplies  for  camps,  he  mentions  the  obvious  liability  of 
streams,  even  in  more  or  less  remote  regions,  to  contamination  from  camps  and 
settlements  established  on  or  near  their  banks. 

He  gives  a  set  of  sanitary  rules  adopted  and  observed  in  a  woodland  camp  to 
which  he  was  attached,  which  are  excellent  in  their  import,  but — it  is  hardly 
necessary  to  say — very  difficult  to  enforce. 

He  deplores  the  tendency  of  all  classes  of  persons  using  public  parks,  and 
other  places  of  recreation  and  resort,  to  scatter  broadcast  all  manner  of  pol- 
luting and  disfiguring  refuse  around  their  stopping  places  and  along  their  trail. 
The  public  parks  of  the  States  are,  of  course,  sui  generin,  and  some  of  their 
endemic  diseases,  like  malaria  and  yellow  fever  (both  mosquito  borne),  do  not 
arise  locally  with  us ;  still,  there  is  sufficient  analogy  between  the  places  dealt 
with  and  the  conditions  described  by  Dr.  Bashore,  and  those  of  which  many  of 
us  have  experience  in  this  country,  to  make  his  remarks  both  interesting  and 
instructive  to  us. 

But,  although  books  of  this  description  contain  useful  information,  they 
seldom  do  much  good,  and  this  for  the  simple  reason  that  the  source  of  the  evils 
they  deplore  is  not  so  much  ignorance  as  incurable  selfishness.  P.  B. 

Your   Child's   HEAi/iir.t 

Medical  Notes  for  Mothers  and  Teachers,  School  Nurses,  and  Health   Visitors. 

This  book  contains  an  immense  amount  of  information  suitable  for  intelligent 
mothers,  school  teachers,  health  visitors,  and  others  upon  whom  devolves  the 
care  or  health-inspection  of  infants  and  young  children.      It  is  impossible  to 

•  The  Sanitation  of  Kecieatiou  Camps  and  Parks,  by  Dr.  Harvey  B.  Bashore,  103  pp., 
8vo.    New  York,  1908.    Johu  Wiley  &  Sons. 

t  Your  Child's  Health,  by  John  Grimshaw,  M.D.,  B.S.Lond.,  D.P.H.  141  pp.,  8vo. 
London,  1908.    J.  &  A.  Churchill.    2s.  6d.  net. 
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epitomise  the  work,  so  wide  is  the  range  of  its  subjects — from  the  care  of  the 
Expectant  Mother's  health  to  the  Board-of-Education-Code  Building  Regula- 
tions for  Public  Elementary  Schools  (Appendix). 

From  a  literary  point  of  \iew  the  book  necessarily  suffers  through  the  severe 
condensation  which  the  writer  has  practised,  almost  \\ithout  exception,  through- 
out. But,  as  a  notelwok  for  ready  reference  by  interested  persons  athirst  for 
useful  knowledge,  it  gains  considerably  by  such  treatment,  for,  however  brief  the 
author  may  be,  his  meaning  is  seldom  doubtful. 

In  offering  information  on  medical  subjects,  ho\\'ever,  to  the  laity,  whether 
gentle  or  simple,  it  behoves  us  to  be  \ery  exact  in  all  cases  where  this  is  possible, 
and  to  state  plainly  when  it  is  not.  Although  Dr.  Grimsliaw  has  given  much 
useful  and  quite  reliable  medical  information  and  advice  in  this  work  upon  a  vast 
number  of  important  matters,  there  are  certain  points  which  will  require  rension 
in  a  later  edition.  For  example,  we  are  told  that  the  period  of  isolation  for 
cases  of  diphtheria  is  from  two  to  three  Meeks.  Now,  in  isolation  hospitals 
dealing  ■nith  large  numbers  of  diphtheria  cases,  we  know  that  it  is  seldom 
possible  to  discharge  such  cases  under  an  average  period  of  seven  to  eight 
weeks,  when  the  criterion  of  negative  bacterial  diagnosis  is  adopted ;  and  we 
justly  infer,  therefore,  that  such  a  period  of  isolation  is  normally  required. 

Again,  in  dealing  with  the  subject  of  adenoids,  the  author  states  that  they 
"are  easily  cured  by  a  simple  operation,"'  whereas  no  such  generalisation  is  justi- 
fied by  experience.  In  a  large  number  of  cases  the  benefit  of  operations  is  only 
transient  at  best,  and  parents  and  others  misinformed  on  this  point,  are  liable  to 
sutler  grievous  disappointment,  and  prone  to  attribute  negligence  or  malpra.\is  to 
surgeons  operating  upon  their  children  who  fail  to  achieve  the  imjiossible. 

These  blemishes  in  the  book,  however,  are  readily  removable,  and  \\'\\\  doubt- 
less disappear  in  later  editions. 

To  add  emphasis  to  the  necessity  for  co-operation  on  the  part  of  teachers, 
school  nurses,  and  health  visitors  (where  such  exist),  and  jiarents  and  guardians, 
in  the  medical  inspection  of  school  children,  if  such  inspection  is  to  prove  effective 
and  successful,  the  writer  wisely  quotes  extracts  from  the  Jlemorandum  (of  No- 
vember, 1SJ07)  issued  by  the  Board  of  Education.  lie  also  mentions  the  Examina- 
tion for  School  Nurses  and  Health  A'isitors  recently  established  by  The  Koyal 
Sanitary  Institute.  P.  B. 


MiLiT.VKY  Hygiene.* 

A  Manual  of  Sanitalion  for  iSoJdiers. 

This  book,  as  its  title  explains,  is  written  for  the  instructiim  of  soldiers  in 
the  principles  of  hygiene — now  (by  Army  Order  ;i,  1908)  a  com jiulsory  subject 
of  examination  for  candidates  for  promotion  to  the  rank  of  captain. 

The  w  riter  jjoints  out  that  health  is  an  essential  factor  of  efHciency  in  soldiers, 
and  that,  the  latter  iieing  for  the  most  ])art  ])icked  men  in  tin-  ])riuie  of  life, 
failure  of  their  health  is  almost  necessarily  due  in  most  instances  to  preventable 
causes.  That  much  has  been  done  during  the  past  fifty  years  to  jtrotect  soldiers 
from  disease  risks  is  shewn  by  contra.sting  the  sickness  and  death-rates  of  fifty 
years  ago  with  those  of  the  present  day.     A\'hereas  the  health  cif  soldiers  iifty 


•  Military  Hygiene,  a  Jfanuivl  of  Sanitation  for  Soldiers,  by  Lieut.-(.'ol,  It.  U.  Firth, 
R.A.M.C..  I'.K.C.S.,  D.IMI.    -."J.')  pp.  Hyn.     London,  I'.iOS.    J.  &  A.  Churcliill. 
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years  ago  compared  ver\-  unfavourably  with  that  of  the  general  male  population 
of  corresponding  ages,  at  the  present  day  the  opposite  condition  obtains,  and 
soldiers  are  now  much  healthier  than  their  fellows  in  the  geneiul  population. 
The  amount  of  sickness  and  mortality,  however,  varies  mueli  with  locality,  and 
we  learn  that  the  mortality  is  "about  trebled  by  foreign  service,'" — mainly 
through  such  causes  as  enteric,  malarial  and  other  fevers. 

The  causes  of  disease  (from  mactnes  morhi  to  personal  susceptibility)  are 
dealt  with  in  simple  popular  language,  then  the  actual  diseases  themselves ;  and 
after  this,  in  separate  chapters,  the  principles  of  prevention  and  the  organization 
of  preventive  work. 

In  dealing  with  the  subject  of  disinfection,  the  author  points  out  the  frequent 
difficulty  of  tracing  in  crowded  soldiers'  quarters  the  bedding,  clothing,  and  other 
goods  of  particular  individuals ;  a  fact  which  strongly  emphasises  the  necessity  of 
strict  sanitary  discipline  and  intelligent  co-operation  in  exery  unit. 

The  headings  ot  the  later  chapters  sufficiently  explain  their  import.  These 
headings  are  as  follows  : — The  Eecruit ;  The  Physical  Training  of  the  Soldier  ; 
The  Barrack;  "Water  Supplies  (a  specially  well-written  section);  The  Food  of 
the  Soldier ;  Clothing,  Equipment,  and  Work  of  the  Soldier ;  and,  finally,  The 
3Iarch  and  The  Camp. 

The  book  is  written  in  simple  language,  and  contains  much  information  of 
the  highest  possible  utility  to  the  soldier.  It  is  well  fitted,  therefore,  to  become 
a  manual  of  general  instruction  on  health  matters  for  all  grades  in  all  branches  of 
the  service.  P.  B. 

PiiACiiCAL  HixTs  TO  Health  Visitors.* 

This  booklet  contains  the  substance  of  seven  lectures  delivered  in  Dublin 
during  1905,  at  the  instance  of  the  Diocesan  Councils  of  the  ^Mothers'  Union 
and  Girls'  Friendly  Societies.  The  lectm-es  deal  with  (<t)  the  feeding  and 
management  of  infants,  (Ji)  the  management  of  children  during  school  life,  (c) 
the  dwelling,  and  (<?)  food  and  Ijeverages. 

Similar  lectures  with  a  like  object  have  recently  been  delivered  in  London, 
Manchester,  Nottingham,  and  elsewhere.  "When  the  information  which  such 
lectures  afford  reaches  the  ears  and  imderstanding  of  intelligent  workers  among 
the  poor,  like  district  visitors,  the  lectures  cannot  fail  in  some  measure  to  achieve 
a  useful  purpose.  D'  those  who  have  obtained  the  confidence  and  respect  of  the 
poor  as  instructors  in  religion,  morals,  and  tlirift,  will  also  adopt  the  role  of 
health  missioners,  they  will  thereby  greatly  increase  the  interest  of  their  philan- 
thropic work  to  themselves,  and  the  utility  of  it  to  their  poorer  neighbours  and 
the  community  at  large.  The  usefulness  of  such  ministratit)n,  indeed,  as  a  means 
of  contributing  to  a  solution  of  the  great  housing  problem,  by  improving  the 
poor  home  from  within,  is  apparent  on  the  face  of  it.  P.  B. 

SOJIK    ChAKACTEUISTICS    -INU    ReQIIREJIEXTS    of    CHlLDHOUD.t 

The  substance  of  this  small  work  appeared  in  The  (hiardiaa  during  the 
winter  of   1905-6,  and  the   original   articles,   revised   and   largely   re-written, 

*  Practical  Hints  to  Health  Visitors,  by  Greta  Allen,  .\. K.San. 1.  SG  pp.  London 
1908.    The  Scientitic  Press,  Ltd. 

t  Some  Characteristics  and  Requirements  of  Childhood.  By  Alice  Kaveuhill,  F.R.San.I., 
71  pp.,  8vo.    E.  J.  Arnold  &  .Son.    Leeds  and  Glasgpw,  190S. 
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cimstitute  a  handy  and  well  written  digest  of  matters  which  are  comprised 
« ithin  the  title  given  to  the  book. 

To  those  parents  and  teachers  who  cannot  find  the  time  or  the  opportunity 
tor  studying  more  detailed  expositions  (of  which  a  useful  bibliography  is  appen- 
di-d).  Miss  Ravenhill  has  performed  a  genuine  service. 

All  parents  should  know  and  appreciate  the  facts  herein  presented  ;  and  it  is 
to  be  hoped  that  the  \\ork  will  be  extensively  read  by  them  and  also  by  those 
whose  duty  it  is  to  convey  such  knowledge  to  prospective  parents. 

It  goes  without  saying  that  the  facts  stated  and  the  advice  given  by  Miss 
Kavenliill  are  strictly  in  accordance  with  the  findings  of  science  and  practical 
experience,  and  there  is  no  statement  to  which  the  most  captious  critic  can  takfr 
exception.  H.R.K. 


MEETINGS   HELD. 

s 

EXAMIXATIOXS. 

Sanitary  Science  as  applied  to  Biiildi>uii'  and  Public  ^\'orks. 
London,  Nov.  27th  and  28th    ...  28  Candidates  ;  l.i  Certificates  granted, 
jManchester,  Dec.  11th  and  12tli     7  Candidates;    2  Certificates  granted, 

Hiigiene  in  its  hearing  on  School  Life. 
London,  Nov.  27tli  and  28t]i   ...     9  Candidates:     3  Certificates'granted, 
Manchester.  Dec.  11th  and  12tli     2  Candidates;      1  Certificate  granted. 

Women  Health    Vifitors  and  School  Xiirscs. 
London,  Nov.  27th  and  2.sth   ...   10  Candidates:     4  Certificates  granted. 
Muncliester,  Dec.  11th  and  12th     9  Candidates;     5  Certificates  granted. 

Inspectors  of  Xuisances. 
London,  Nov.  27th  and  28th  ...  98  Candidates;  48  Certificates  granted. 
Manchester,  Dec.  11th  and  12th  60  Candidates;  22  Certificates  granted. 

Inspectors  of  Meat  and  other  Foods. 
Londcn,  Dec.  I8th  and  19th   ...  44  Candidates;  29  Certificates  granted. 


Candid .\TE>  who  have  ueceived  CEi!TrFicATE.s. 


Sanitarii  Science  as  applied  to 
Ball.  Francis  Chaklk.s. 
Barkkk,  GwmoE  S.  E. 

BiSUONDKX,  HAnOLI). 

JiKAZiEit,  ilEMiY  AnTirri;. 
Clark,  Alexamikk. 
JliLDiTtH,  Geohok  Walls. 
Meville  de  L'nvx,  Thomas. 

MODY,  AltDIWlllK  8.  F. 

MiMKoRu,  Frank  Septimus; 


Buildings  and  Public  Works. 
Pierce,  Ei>ward  Lemiel. 
Seymoir,  Haruv  William. 
Smith,  Aluf.rt  Edwaiu). 
Stkwark,  Donald  Henry. 
Timothy,  Ernest. 
Turner,  Harolu  Georoe. 
VAitiiiAN,  Thomas. 
Weub.  Horace  Ciibisti.\n. 
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Hygiene  in  its  hearing  on  Sfhool  Life. 
Eaton,  Harrixgtox  Huli.oway.  MuHLnirsER.  Jessie. 

Gallico,  Eva.  Spalding,  :\IrRiEL  Howard. 


Women  Health    Visitors  and  'School  ?\urses. 
Bond,  Winifred  Mart.  M<  Dowall,  Isabella  .Te<sie. 


CossENS,  Maegert  Elizabeth. 
Godden,  Dorothy. 
GoL-GH,  Alice. 
Hanson,  Ada, 

Inspectors  of 

Aldous,  Eobeet  Crafts. 
Allman,  George. 
Anderson,  Florence  Annie. 
Baber,  Edgar. 
Barf,  James. 
Beeney,  Herbert. 
Biggs,  Bertie  John. 
Blakeman,  John. 
Blow,  Thomas  Bertram. 
Bcller,  Elizabeth  Ecssell. 
Carter.  HL^ert. 
Cleate,  Anna  Vevsey  Mary. 
Clipson,  Samuel. 
Cole,  Frederick  .John. 
CooKSEY,  Agnes  Mary. 
CfJPELAND,  Willie. 
CuLLiN,  Harry  Barton. 
Cued,  James  Edward. 
Daintith,  James. 
Das,  Bilas  Chandra. 
Datidson,  Robert. 
Dayies,  Owen. 
Dennett,  Alfred  Frid. 
Drake,  Sidney  Reginald. 
Ebbs,  Joseph  Laurence  Ttssen. 
Evans,  George  Edwin. 

Fullerton,  Annie  Mary. 

Gallivan,  John. 

Gill,  John. 

Goldfinch,  William  James. 

Gray,  Wilfrid  J(ihn. 

Hampton,  Hugh  Stafford. 

Hancock,  Harold  Herbert. 

Hart,  Leonard  Sydney  Ross. 

Hennings,  Sydney. 

Holt,  Wilfrid. 


Pringle,  Adelaide  Janj^:. 
Skinner,  Elsie  3Lvry. 
Watkins,  Selisa  Elizabeth 
Bellona. 

\idsances. 

Jenkins,  Rowland  Henry. 

Jenner.  Mark. 

J<iHNSON.  William  Herbert. 

Kelly,  Henry. 

Lavender,  William  Anthony. 

Letters,  Fanny  Riordan. 

Lingwood,  Gerald  William. 

Mack,  Arthur  Henry. 

McKay,  Christina  Alexandria 

Tait. 
Magowan,  Ethel  Florence. 
Margerrison,  Francis  Henry. 
Matton,  Else  Julia. 
Mortimer,  Samuel. 
>'ewhall,  Dorothy  Minnie. 
Palmer,  Sidney. 
Penfold.  William  Frederick. 
Pile,  Frederick  Stanley. 
Prke,  Herbert. 
Ramsden,  Fred. 
Reddoch,  Annie  Elizv. 
Reed,  Benjamin  Samuel. 
Eentforth,  Thomas  Langton. 
Rx)BiNsoN,  Ernest  Brien. 
Saunders,  William  Ernest. 
Shackleton,  George. 
Spen(  er,  Henry. 
Stanley,  Owen  Geoffrey. 
Thomas,  George  Herbert. 
Taphouse.  Harry. 
Walton,  Percy. 
Waters,  Bertr.vm  Cecil  . 
White.  Frank  Rue. 
Wilds.  Eustace. 

WiLSHERE,  WiLLIAN   MeHWIN. 
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Jiispectors  of  Meat 
AiyLEY.  Alhekt. 
Baldwin.  Ernest  Wilfeed. 
Bbowx.  Esmond. 

CORDEN,  Ch.VRI.es  FREDERICK. 

Daltry.  John. 

Daties,  Henry,  J/u/o/-.  A.S.C. 

Delavoye,  Alexander  Edwin,  Maj.. 

Etans,  Tjiumas  Eichahd.  [A.ii.C. 

French.  Francis  Harold. 

French,  George  Arthir.  Col.,  A.S.C. 

Hebrin,  John, 

HrMPHREYS,  Harry  Lionel,  Lt.-Coh, 

Lake,  Herbert  A.,  m.r.c.t.s.    [A.S.C. 

Newell,  Thomas. 

NOBHINGTON,     FREDEBIC     CoNBAD 

SwiTHiN,  Major,  A.S.C. 


and  other  Foods. 
Owen.  John. 

Palmer,  Joseph  Bixkley. 
Pearson,  John.  '    " 

Beynolds,  iSiDNEY  Latimer,  Maj. 

A.S.C. 
Eeid,  Alfrei)  William,  f.e.c.t.s. 
Scott,  George  Latimore. 
Shilston,  Arthir  W. 
Smith,  Horace  Russell. 
Snowdon.  John  Yiney. 
Stanley.  Balph  Silk. 
Terry,  Astley,  Lt.-Col.,  A.S.C. 
"Wellington.    Charles    Percy, 

M.R.C.V.S. 

■\Vhipp,  Alfred  Herbert. 
TouNG,  John  Stow,  m.e.c.y.s. 


FORTHCOMING   MEETINGS. 


Sessiox.^l  Meetings. 

LoN'DdN. — Wednesday,  Januai-v  L3tli,  Discussion  on  "The  Purifica- 
tion of  Water  bv  Ozone  and  other  Chemical  Substances,"  to  be  opened 
by  S.  Rideal,  D.Sc,  F.I.C.,  F.C.S.  The  Cliair  will  be  taken  at  8  p.m.  by 
E."  B.  Barnard,  Esq.,  M.P.  (Chainnan,  Metropolitan  AVater  Board). 

MAXt  HESTEi;. — Friday,  January  22nd,  Visit  to  the  New  Royal  In- 
firmary at  2.3<>  p.m.  Meeting  in  the  Scliool  of  Technology  at  7  p.m., 
when  a  discussion  will  take  place  on  "  The  Manchester  Koyal  Infinnary, 
from  the  Hvjienic,  Sanatorv,  and  ^Esthetic  Points  of  View";  opened 
bv  Mr.  Edwin  T.  Hall,  V-P.R.I.B.A.,  followed  by  Mr.  John  Brooke, 
F.R.I. B.A.,  tiie  Architects  of  the  Infirmary. 

EX.VMI.VATIONS. 

In  Sanitary  Science  as  applied  to  Buildings  and  Public  Works,  for 
Inspectors  Qualifying  for  Membership,  for  Inspectors  of  Nuisances,  in 
Hygiene  in  its  Bearing  on  School  Life,  and  for  Women  Health  Visitors 
and  School  Nurses  — 

Plvmouth,  January  29tli  and  3<Hh. 
Hull,  February  2(Jth  and  27th. 
Inspectors  of  Meat  and  other  Foods — 

Newcastle,  February  I'Jth  and  20th. 

Lecti  l{K>. 

The  47tii  Course  of  Lectures  and  I)emonstratiiin>  for  Sanitary  Officers 
will  commence  on  February  1st. 

The  14th  Course  of  Practical  Instruction  in  Meat  Inspection  will 
commence  on  E'ebruary  I'.'th. 

Course  of  Lectures  on  Sanitary  Science  as  applieij  to  Buildings  and 
Public  Works,  will  commence  on  February  19th. 
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The  Special  Course  on  Food  and  Meat  Inspection,  arranged  for  Army 
Officers  and  Professional  Men,  will  commence  on  April  19th. 

Course  of  Lectures  on  Hygiene  in  its  bearing  on  School  Life,  and 
for  Women  Health  Visitors  and  School  Nurses,  will  commence  on 
February  19th. 

Calendar  for  January  and  Febi;uauy,  1909. 
As  far  as  at  present  arrawjeil. 


JANUARY. 

'3  W.  Sessional  Meeting',  London,  at  8  p.m.  Discu>sioii  on  "The  Purification  of 
Water  by  Ozone  and  other  Chemical  Substances,"  to  be  opened  by  S.  Rideal, 
D.sc.  F.i.c,  F.c.s.  The  Chair  will  be  taken  by  E.  B.  Barnard,  Esq.,  m.p.. 
Chairman,  Metropolitan  Water  Board. 

22  F.  Sessional  Meeting,  JI.vnchestkh.  Visit  to  the  new  Royal  Infirmary  at 
2.30  p.m.  Meeting  in  the  School  of  Technology  at  7  p.m.,  when  a  discussion 
will  take  place  on  "  The  Manchester  Royal  Infirmary,  from  the  Hygienic, 
Sanatory  and  ^Esthetic  points  of  view";  opened  by  Mr.  Edwin  T.  Hall, 
v-p.R.r.B..\.,  followed  by  Mr.  John  Brooke,  f.b.i.b.a. 

og     c'  [  Examinations — Plymouth. 

FEBRUARY. 
1     M.  Lecture  to  Sanitary  Officers  at  7  p.m.     Sanitary  Law,  A:  Introductory  Remarks, 
Public  Health  Acts— English,  Scotch,  Irish;  other  Statutes  relating  to  Public 
Health;    By-laws  (Model,  etc.).   Regulations,   Orders,   Memoranda,    etc.,  by 
Charles  Porter,  m.d.,  b.sc,  m.o.h.  Finsbury. 
3    W.    Lecture  to  Sanitary  Officers  at  7  p.m.    Sanitary  Law,  B :  Public  Health  (London) 
Act ;  Metropolis  liocal  Management  Acts  ;  By-laws  and  Regulations  in  force  in 
the  Administrative  County  of  London,  by  Charles  Porter,  m.d.,  b.sc 
5    F.    Lecture  to  Sanitary  Officers  at  7  p.m.     Sanitary  Law,  C  :  Factory  and  Workshop 
Acts  (including   Bakehouse  Legislation,  1878-!15)  as  they  affect  the  Sanitary 
Inspector;  Smoke  Legislation;  Food  and  Drugs  Acts,  1899,  by  Charles  Porter, 

M.D.,  B.sc. 

8    M.    Lecture  to  Sanitary  Officers  at  7  p.m.    Duties  of  a  Sanitary  Inspector— General, 

A:  Outdoor,  by  A.  Wellesley  Harris,  m.r.c.s.,  d.p.h.,  m.o.h.,  Lewisham. 
10    W.  Inspection  and  Demonstration  in  the  District  of  Islington,  at  2  p.m.  (number 

limited).  Conducted  by  James  K.  Leggatt,  Supt.,  Public  Health  Dept.,  Borough 

of  Islington. 
10    W.    Lecture  to  Sanitary  Officers,  at  7  p.m.     Duties  of  a  Sanitary  Inspector— General, 

B  :  Indoor,  by  A.  Wellesley  Harris,  m.r.c.s.,  d.p.h. 
12    F.    Lecture  to   Sanitary  Officers  at  7  p.m.     Duties  of  a  Sanitary  Inspector— C  : 

Offensive  Trades  and  Trade  Nuisances,  etc.,  by  A.  Wellesley  Harris,  m.r.c.s., 

D.P.H. 

\f>  JI.  Lecture  on  School  H^aicne  in  its  bearing  on  School  Life  for  Women  Health 
Visitors  and  School"  Nurses,  at  7  p.m.,  on  General  Structure  of  the  Body,  by 
Prof  H.  R.  Kenwood,  m.b.,  d.p.h. 

15  M.    Lecture  to  Sanitary  Officers  at  7  p.m.    "  Infectious  Diseases,"  by  G.  F.  McCleary, 

ii..\.,  M.D. ,  D.P.H.,  M.O.H.  Hampstead. 

16  Tu.  Demonstration  of  Book-keeping  as  carried  out  in  a  Sanitary  Inspector's  Office, 

at  the  Public  Health  Office,"'  Town  Hall,  Upper  St.,  Islington,  N.,  at  6  p.m., 
by  James  R.  Leggatt,  Supt.  Public  Health  Dept.,  Borough  of  Islington. 

MARCH. 
24   W.  Annual  Meeting  of  Associates, 

APRIL. 
28  W.  Ordinary  General  Meeting,  at  4.30  p.m. 
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LIST  OF  MEMBERS  AND  ASSOCIATES  ELECTED, 
Decbkbeb,  1908. 


MEMBEES. 

Reg.       Due  of 
No.        Election. 

^"',1908.  Uee.       B.vrnes,  IVderick  Arthur,  .vssoc.m.isst.o.e.,  Town 

Hall,  Ujiper  Street,  Isliiigion,  X. 
""'  1908.  Dec.      Bridge,  J.   R,  d.p.h.,  m.b.,  80,  Dale    End,   Bir- 

mtiigJiam. 
"■•"1908.  Dec.       BROWTf,  J.  T.,  190,  Kingston  Emd,  WhnbMon. 
°"'1908.  Dec.       CoHFiELD,  Wiilter  Francis,  m.b..  b.s.lond.,  m.r.c.s., 

L.R.c.r.,  D.P.H.C.4.STAB,  liti.  Old  Burlini/lon  Street, 

London,  W. 
-■•"1908.  Dec.       Downing,  Henry  Philip   Burke,   f.r.i.h.a..    r.s.i., 

12.  Little  CoUerje  Street,  WestmiiwUr,  S.W. 
''"'1908.  Dec.       Gll.t^Di.^Li,   M.  R.,  b  sc.tec  h.,   1,   Cvmherland  Ter- 
race, J-l.nsh>iri/  Park  Gate,  X. 
""1908.  Dee.       Miller,  .lohii  W.,  m.d.,  iii.b.,  d.p.h. ,  {M.O.ff.), 

Puhlir  Hfalth  Dept.,  Town  Hall,  Henfm-d. 
=  ■"  1908.  Dec.       MiNETT,    Edward    Pigott,    m.d.,    m.r.c.s.,    l.r.c.p. 

D.P.H. ,  Guijs  Hospital,  S.K. 
'■'"1908.  Dec.      New,     ,I.     Sherwood,     m.b.loxd.,     d.p.h. c.vntab., 

L.R.C.P.,  M.R.C.S.  35,  Harrington  Square,  A'.  W. 
''•'■  1908.  Dec.       St OTT,  Robert,  m.d.,  ch.m..  704.  Sturt  Street,  Bal- 

larat,    Victoria. 
'■■""1908.  Dec.      Smedley,   Ralph,  D.,   m.a..  m.d.,   d.p.h.,    m.r.c.s., 

Tilt  Petit,  Diirhani. 
''•' 1908.  Dee.      William.s.    W.    M.    Venables,     l.r.c.p.,    l.b.c.s. 

(.l/.'A//. ),    linm,    Wi/nstai/    Hood,    Colwtfn    Bay, 

.\.   Wales. 


ASSOCIATES. 

t  Marked  tbus  have  ptaaed  ihe  Eiaminttlon  of  the  Inmiiute  for  Innpecioni  of  Nuiaancee. 
V  Marked  thus  have  passed  the  Examination  for  Women  Health  VUitnra  and  School 
Narsea. 
M  Marked  thua  have  passed  the  Examination  for  Inspectoru  of  Meat  and  Otlier  foods. 

Rcf.       Date  of 
No        Election. 

*'''1908.  Dec.  tBAGNALL,  Miss  Pllizabeth,  :{18,  Derhii  U„ad,  Booth, 
Lirerpool. 

*''''  190S.  Dec.  JBrrrERWouTii,  Cliarles  Ernest,  92a,  Claj/path, 
Durham. 

*'"1908.  Dec.  JClark,  Robert  Boston,  :{6,  Ashleij  Road,  Time 
Dock,  South  Sliield*. 

*'■■'  1908.  Dec.  JCOLEK,  Albert,  Bloomfield  Hous*,  Prasedowu  St.  .Mm, 
Bnth. 

*"°1908.  Dec.  :Cbi-ttendex,  Arthur  B..  24,  Kilti/on  Knad,  Lark- 
hall  Rite,  Vlapham,  S.  W. 
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'""1908.  Dec.    /Davies,  Miss  Katie,  Queen's  yursis  Home,  Blaclc- 

hiini. 
"'- 1908.  Dec.    iDoDD,   Thomas    William,    40,    Kltigsgate    Tct-race, 

He.fham. 
'"'■'  1908.  Dec.     jEd(;ar,    David    Campbell,    108,    Haivllwrne   Bond, 

Booth;  Llverjiool. 
'"•'1908.  Dec.     iFoLLANU,  Gordon  E..  8,  Fort   Terrace,  Barnstaple, 

Dnrham. 
'""'1908.  Dee.     jGovett,  Philip   Brenton,    Thleford,   St.   Germans, 

('onnviiU. 
'"^''  1908.  Dec.     tHAXCciCK,    Clarence    Coles,    Glen    View,   liadsiod; 

Somerset. 
'"■  1908.  Dec.     J  Harris.  Francis  John,  2,Fortescue  Terrace,  Tavistool: 
'"'■"  1908.  Dec.     JKnee,  W.  H.,  Fo.clei/.  yeintoii  Ahhot,  Devon. 
'"'1908.  Dec.     +LARMorR,  William  .lolm,  58,  Kabii  Street,  Belfast. 
'''"  1908.  Dec.     JLifiHT.    Benjjniin   Georgn,  "  Greenhanh,"  Hvjhgate 

lioad,   Copnor,  Portmnotith. 
'"'  1908.  Dec.     JLoTixGA,  Alfred  G.,  Architect's  Dept.,  X.E.R.,  yew- 

casile->i  [wn-Tyne. 
'"1908.  Dec.    I'M  AC  William,    Miss    Madeline,   Bttchill   Hospital, 

Glasi/ow. 
'"  1908.  Dee.     JPerkins,  William  Edward,  34,  Hill  Street,  Jarrow- 

on-Tt/tie. 
'''1908.   Dec.     iPn  I  t.LiPPS,  Arthur  Stacey,  1,  Windsor  Villas,  Fill, 

Somerset. 
'''''  1908.  Dec.     JPicKERiNG,  Herbert,    1,    SiimmerhiU   Street,    AfU'- 

castle-on-7'ij7ie. 
'"1908.  Dec.     JRaise.  Harry  Eubank,  Surrei/or  and  Sanitari/  In- 

sjiectors  Office,  Barnard  Castle,  Durham. 
'"1908.  Dec.     JKiDLEY,    James    Eobson,    Surveyor   and   Inspector, 

Stanhope  S.O.,  Durham. 
'"  1908.  Dec.     iRiDLEY.  William,  Beaconsfield  Terrace,  South  Shields. 
"'1908.  Dec.    wRoss,    William    Lecky,    15,   Tootal   lioad,    Weaste, 

Manchester. 
'""  1908.  Dec.     iRrssELL,  David,  5,  Woodland  Road,  Seaforth. 
'*'  1908.  Dec.     +WATSON.    Arthur,     The    Health    Dept.,    Municipal 

Conwil,  1,  Honan  lioad,  Sham/hai,  China. 
*'  1908.  Dec.     tWEARiNG,  Miss  Bertha  Elizabeth,  50,  Dallas  Road, 

Lancaster. 
"  1908.  Dee.    JWillher,  Miss  Gladys  May,  6,  Sefton  Road,  Formby, 

Lancashire. 
'■"1908.  Dec.     :WiLLiAMS,  Daniel,   154,  yorth   Hill  Street,  Liver- 
pool. 
'"1908.  Dec.    i Wilson,  Robert  Ednianson,  Coum-il  Offices,  Korth 

Street.  Oundle. 
'"'  1908.  Dec.     JWooD,  Horace,  3,  Evington  Street,  Leicester. 
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CONTRIBUTIONS  AND  ADDITIONS  TO  LIBRARY.* 

Fiyr  Pitbliritiions  of  Societies  and  Institutiois,  etc.,  sec  under  "Academies." 


Bovej'.  Dr.  Hennj  T.     The  Aims  and  Objects  of  the  Imperial  College  of  Science 

and  Technolog}".  The  Author, 

Bradford.     Technical  Colloie.     General  and  Departmental  Reports  for  Session 

IO117-8.     8vo.     Bradford,  1908.  The  Principah 

Brooke.  G.  E.^'M.A..  L.R.C.P.     Essentials  of  Sanitary  Science.     418  pp.,  Svo. 

Li)ndon,  190>.  Henrii  Kimpton  (puhlisher). 

McLean,   C.  J.  Jiussell,  M.D..  D.P.H.     Guide  to  the  Examination  of  School 

Children,  for  the  use  of  School  Medical  Oflicers.    4  pp.,  Svo.     London,  1908. 

Tlie  Sanitarii  Publishiini  Co.,  Ltd. 

MEDICAL  OFFICERS  OF  HEALTH  &  OTHER  SANITARY  REPORTS. 


Aberdeen,  September,  1 9QS    . . 
October.  1908 

Berkshii-e  CO.,  1907 

Cornwall  CO.,  October,  1908 
Huddersfield,  3rd  Quarter,  1 9<  i> 

Lancaster  CO.,  1907 

London,    Four  f  weeks    ending     14th 

November,  190s 

Manchester  {Rivers   Department),  for 

Vear  ending  March  2.")th,  1908 

Montreal,  1 907  

NewTDort,  19t)7 

Nottinghamshire  CO.,  19(i7  . . 
Staffordshire  C.C,  1907 
Wiltsiiire  C.C,  1907 


Matthew  Hay,  M.D. 

Kenneth  Cameron. 

Gerard  C.  Taylor,  M.A.,  M.D..  D.P.H. 

•Tohn  R.  de  C.  Boscaiven. 

8.  G.  Moore,  M.D.,  D.P.H. 

E.  Serf  leant,  M.D. 

ir.  CoUinrfridr/c,  M.D.,  D.V.U. 

Aid.  .r.  Frowde. 

Dr.  L.  Laherije. 

J.  Howard-,/ones,  M.D.,  D.Sc,  CM. 

Henry  Handford,  M.D.,  D.P.H. 

George  Held,  M.D..  D.P.H. 

J.  Tuhh-Thomas,  M.D.,  D.P.If. 


New  Zealand.  Puhlir  Health  Department.  Annual  Report.  149  pp.,  fcap. 
W'.llin^'ton,  1908.  J.  M.  Mason,  M.D.,  L.R.C.P. 

The  Surgeon-GeneraL  United  States  Army.  Index-Catalogue  of  the  Library 
of  the  Surgeon-General's  OIRce,  United  States  Army.  929  pp.,  4to.  Wash- 
ington, 1908.  The  Surgeon-GeneraL 


HEALTH  EXHIBITION,  CARDIFF,  1908. 

AdIHTIOXAI.   AwAKD  101:    IVMIllUT    SkLKCIKI)    Fill:    Kl  UTHI'.U  TUIAL. 

BRONZE     MEDAL. 
The  S.vNiTviiv  Fi.oi.it  Cumpwv.     "  ]-)ust<>lii)." 


*  Members  or  Associates  wisliioK  to  die  nr  catalogue  these  Titles  can,  on  application, 
be  supplied  with  excerpt  copies  for  thi-i  purpose. 
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The  For.LOWixG  Journals  and  Periodicals  have  beex  received 

IN   THE   LlBRARV    DURING    1908. 


British  Architect. 

British  Journal  of  Xursing. 

British  Medical  Journal.  _ 

Builder. 

Builders"  Journal  and  Architectural 

Engineer. 
Contract  Journal. 
Domestic  Engineering. 
Engineering. 

Hardware  Trades  Journal,  The. 
Health. 

Indian  Engineering. 
Journal  d'Hygione. 
Journal  of  the  Societv  of  Arts. 


■WEEKLY. 

Lancet. 

Local  Government  Chronicle. 

Local  Government  Journal. 

Local  Government  Officer. 

London  County  Council  Gazette. 

Municipal  Journal. 

iS'ursing  Times. 

Sanitarisch-demographisches    Wochen- 

bulletin  der  Schweiz. 
Sanitary  Record. 
Surveyor  and  Municipal  and  County 

Engineer. 
Veterinary  Record. 
Xews. 


MONTHLY,  Etc. 


Annates  des  Fonts  et  Chaussees. 
British  Journal  of  Inebriet)'. 
British  .Journal  of  Tuberculosis. 
Bulletin  du  service  de  Sante  et  de  I'Hy- 

gii-ne  publique  (Bruxelles). 
Canadian  Xurse. 
Child-Study. 
Chicago  Health  Bulletin. 
Concrete. 
Deutsche  Vierteljahrsschrift  fiir  uffent- 

liche  Gesundheitspflege. 
Direzione  Generale  dell'  Amministra- 

zione  Civile.     Bollettino  Sanitario. 
Engineering  Magazine. 
Giornale  della  Eeale  Societa  Italiana 

d'Igiene. 
Glasgow  Medical  Journal. 
Indian  Public  Health. 
Iowa  Health  Bulletin. 
Journal  of  Hygiene. 
Journal  of  the  American  Public  Health 

Association. 
Journal,  American  Institute  of  Archi- 
tects. 
Journal  of  the  Institute  of   Sanitary 

Engineers. 
Journal    of    the    Royal    Institute   of 

British  Architects. 
Journal    of    the    Roval    Institute    of 

Public  Health. 
Journal  of   the  Royal  Meteorological 

Societv. 


Journal   of  the   Royal  Army  Jledical 

Corps. 
J  ournal  of  the  Royal  Statistical  Societ}^ 
Journal   of    the    Sanitary   Inspectors' 

Association. 
•Journal  of  the  Society  of  Architects. 
La  Ingenieria. 

La  Sr.lute  Pubblica  (Perugia). 
La  Technologie  Sanitaire. 
Le  Genie  Sanitaire. 
Le  Mois  Medico-Chiriirgical, 
Meteorological  Record. 
Museums  Journal,  The. 
New   York   State   Board   of   Health, 

Monthly  Bulletin. 
Plumber  and  Decorator. 
Progress. 
Public  Health. 
Registrar-General's  Returns  :  England 

and  Wales,  Scotland,  and  Ireland. 

Weekly,  Monthly,  and  Quarterly. 
Revue  d'Hygiene  et  de  Police  Sanitaire. 
Royal  Engineers'  .Journal. 
Sei-i-Kwai  Medical  .Journal. 
Surveyors'  Institution,  Transactioris  of. 
Symons's  Meteorological  Magazine. 
Tablettes    jNIensuelles    de    la    Societe 

Royale  de  Medecine  publii|ue. 
Technolotjy  t^uarterly  anil  l'roceoding.s 

of   the    Siiciety  of  Arts  (^Massachu- 
setts). 
Water. 
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EXHIBITS  FOR  WHICH    MEDALS  HAVE  BEEN  AWARDED 
AT  THE  HEALTH   EXHIBITION,  CARDIFF,   1908. 


"Mack"  Slabs  for  Partitions  and  Roofs. 
Bronze  Medal. 
To  T.  G-.  "Williams  &  Co.  (Agents  for  J.  A.  Kixg  &  Co.) 


The  slabs  are  composed  principally  of  plaster,  having  reeds  embedded,  there- 
by forming,  sealed  air  chambers  for  insulating  against  both  high  and  low  tempera- 
tures, also  sound,  and  further  gives  strength  with  additional  lightness :  and  as 
the  slabs  contain  no  metal  work,  they  may  be  sawn  and  nailed  like  wood. 
Isolation  hospitals  may  be  erected  entirely  with  these  slabs. 

Sizes. — Slabs  |  in.,  |  in.,  1  in.,  \\  in.,  and  H  in.  thick  for  ceilings,  stud  par- 
titions, insulation  of  roof-;,  lining  corrugated  iron  buildings  and  damp  walls,  etc.. 
Slabs  2  in.,  2|  in.  and  4  in.  (hollow)  thick  for  forming  solid  partitions  any 
length,  floors  pugging,  insulation  of  refrigerators  and  roofs. 

Prices. — From  lOd.  per  yard  super. 

Manufactured  hy  J.  A.  Kixg  &  Co.,  181,  Queen  Victoria  Street,  E.C. 


Conical  Cross-bar  Penstocks. 
Bronze  Medal. 
To  Adams-Hyurailics  Ltd.,  York. 
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The  Mowbray  Tipping  Ashbin. 
Bronze  Medal. 
Tu  KiKiLEV  tt  Sox,  Ltii. 


The  frame  is  made  of  strung  cast-iron  iu  sections,  which  are  put  together 
easily,  when  built  into  the  wall  and  bonded  in  the  brickwork;  it  is  secure,  and 
requires  no  pointing  whatever.  The  bin  is  made  of  strong  galvanised  steel, 
and  is  especially  shaped  to  prevent  offensive  matter  adhering,  and  it  has  a 
waterproof  hinged  cover  fixed  above  the  bin.  The  Ashbin  is  fitted  in  the  wall  of 
the  back  yard,  and  is  opened  by  the  scavengers  from  outside  with  a  key,  and 
is  tipped  right  over  so  as  to  allow  the  contents  to  fall  into  a  receptacle  beneath, 
which  is  then  simply  lifted  up  and  emptied  into  a  cart  standing  alongside. 

Peices. — 21s.  6d.,  free  on  rail,  Sunderland. 

Manufactured  hij  Kiktley  &  Son,  Ltd.,  Sunderland.  \ 


Mowbray  Earth-Closet  Hatch. 
Bronze  Medal. 

To  KiHTLEY  &  8uy,  Ltii. 

(7m  .^- -^ 


The  "Mowbray"  Hatch  has  a  uietal  frame  and  steel  door,  the  frame  being 
built  into  the  wall,  and  flush  \\\th  the  face  of  it,  there  is  no  space  for  the  filth 
to  accumulate.     The  door  closes  tightly  on  sole  plate,  and  this  largely  prevent> 
hquid  matter  oozing  out,  defacing  the  brickx^ork. 
t>^  Price. — From  lOs.  6d.  each,  free  on  rail,  Sunderland. 

Manufactnred  bij  Kxetley  &  So>',  Ltt.,  Sunderland. 
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Self-acting  Earth  Closet. 
Silver  Medal. 
The  BRirisirSASiTART  Co. 


When  the  closet  is  being  used,  the  seat  is  dejiressed  about  au  inch,  forcinpf 
down  the  rods  EE  on  each  side  of  the  seat,  wliicli  raise  the  long  and  weighted 
end  of  the  segmental  toothed  levers  (t  and  (i,  which  in  turn  throw  liack  the  long 
end  of  the  lever  II.  This  duplex  action  is  coupled  by  the  cross  bar  J,  to  which 
is  attached  the  shovel  D  ;  this  is  then  withdrawn  to  the  back  of  the  bevelled 
shelf  C,  and  receives  the  charge  of  earth,  etc.  AVhen  the  seat  is  relieved,  the 
weight  of  the  lever  brings  out  the  shovel  quickly,  thus  spreading  the  earth,  etc., 
over  the  excreta. 

I'rices  on  application. 

Manvfaetured  hij  Tius  British  Saxit.*.hy  Co.,  341,  Bath  Lane,  Glasgow. 


Lead  Pipes. 
Bronze   Medal. 


To  liowE  Bbos.  &  Co.,  Ltd. 

Lead  pipes,  ranging  from  ^"  to  G"  bore,  also  rectangular,  shewing  various 
substances,  the  heaviest  being  1"  bore  by  1.^"  thick.  Lead  soil-pipes  and  ven- 
tilating pipes  of  every  size  and  substance. 

Manufactured  bij  Howe  Bkos.  &  Co.,  Ltd.,  Canons  Marsh,  Bristol. 
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The  "Sabden"  Isolated  Syphonie  Closet  Range. 
Silver  Medal. 
To  J.  DicKETT  &  Son,  Ltd. 


--Jr 

m 

H| 

Pedestals  made  in  amber  or  cane-glazed  ware,  fitted  with  polished  birch 
inserted  seats ;  automatic  syphonie  tank  in  galvanised  iron,  painted  cast-iron 
brackets  and  flush  pipes,  lead  air-extraetor  pipe,  access  and  stop  trap,  and  ware 
connecting  ^pipes  and  syphon  complete.      Range  for  2,  3,  4,  5,  or  6  persons. 

'^.  \Maiui.facturcd  hi/  .J.  Duckeit  &  Sox,  Ltd.,  Bui-nley,  Lanes. 
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Hange  of  Two  (Number  34)  Urinals. 
Bronze  Medal. 
To  G.  Howsox  &  Sons,  Ltd. 


The  Urinals  are  made  in  |)iire  white  h-adless-gLiwci  "  Westwood '';  fireclay, 
the  backs,  soles,  and  accessiblf  channels  being  in  one  piece,  suspended  dividing 
column,  ends  and  floor  treads;  "drop  by  drop"  automatic  cistern,  copper  supply 
pipes  with  gun-metal  connections,  and  spreaders.  The  joint  between  the  two 
Urinals  is  so  arranged  that  a  range  of  two  or  more  stalls  can  be  fitted  to  com- 
pletely till  a  space  between  walls  without  cutting  walls  or  affecting  the  close 
joints  between  parts. 

Manufactured  h;/  Qeoroe  Howsox  &  Soss,  Ltd.,  llanley,  Staffs. 
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Porcelain  Bath  with  Broad  and  Anti-splash   Rim. 
Bronze  Medal, 
To  G.  HowsoN  &  Sos9,  Ltd. 


Tlie  Bath  is  iiuulf  with  bruail  rull  :uul  aiiti-spl.ish  rim,  pure  white  leadless- 
glazed  inside  and  out.  The  roll  formed  so  that  it  can  be  used  as  a  seat,  thus 
doing  awa\'  with  the  neeessity  for  wood  or  other  material  being  applied  to  the 
roll. 

Size.  -0  it.  overall,  or  any  other  size  to  order. 

M(in>if(tclvi\(l  !iif  (tkokge  Howsox  &  Sons,  Ltd.,  Hauley,  Staffs. 


Cast-iron  Drain  and  Soil-pipe  Fittings. 
Silver   Medal. 


To  BuBX  Begs. 

Cast-iron  Drain  Fittings :  Inspection  chambers,  with  gas-tight  bolted  cover. 
Bends,  all  sizes  from  2  in.  to  6  in.  in  eight  stock  angles,  with  or  without  hand- 
holes.  Branches,  all  sizes,  and  all  possible  diminishing  sizes,  from  2 in.  to  (Jin., 
in  eight  stock  angles.  Intercepting  gully,  silt,  and  grease  traps.  Gully  inlets, 
with  grated  or  sealed  top,  and  inlets  in  any  position  (large  variety  in  stock). 
Special  Stable  Gullies. 

Cast-iron  Soil,  Waste,  and  Anti-syphon  Pipe  Fittings:  Bends,  2  in.  to  4  in. 
dia.  in  eight  stock  handles,  with  or  without  gas-tight  handholes.  Branches,  all 
sizes,  and  all  possible  diminishing  sizes  from  2  in.  to  H  in.,  in  eight  stock  angles, 
all  with  or  without  hand-holes,  right  or  left  hand  or  on  back.  Pass-over  pipes, 
traps,  etc. 

Man'ifaciarcd  hi/  BuitN  Bros.,  :J,  Blackfriars  Koad,  S.E. 
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Set-pot  Steam  Destroyer. 
Bronze  Medal. 


Ti)   lli;Mtv  TitoMF.sux. 


This  Stove  la  to  prevent  steam  arising  in  houses,  wash  kitchens  when  boiling 
clothes,  or  being  used  for  culinary  purposes  rendering  lard  and  the  like.  The 
front  is  closed  bv  two  close-Httiiig  doors  to  prevent  ingress  of  air  to  the  tire  from 
below.  The  draught  for  the  fire  enters  at  the  lid,  where  it  mixes  with  the 
steam,  then  passes  down  the  conduit,  and  enters  the  fire  from  the  ashes  place, 
producing  a  much  greater  heat,  yet  burning  less  coal. 

Sizes.—     8  10        li'        14        16        18       20        25  gallons. 

Prices.— 35/-  37/6  40;-  43/6  47/6  53/-  60/-  70/-  These  price.s 
do  not  include  Pans.  Carriage  paid  on  two  or  more,  and  a  reasoiuible  discount 
allowed  to  the  Trade. 

In  I'auts. — Patented  apparatus  only,  at  above  prices. 

Maiu'jdiitintl  lnj  He.nkv  Tiiompso.v,  ],  Stainton  Koad,  Shi'llield. 
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"  Lyon  "  Type  Steam  Disinfect  or. 
Silver  Medal. 
To  GoT)T)Ani).  IMassky.  A;  Waknek.   I-td. 


The  Steam  Disiiifector  consists  of  a  chamber,  made  either  oval  or  round  in 
shape,  constructed  with  steel  boiler  plates,  and  surrounded  by  a  casing  of  steel 
plates ;  the  two  steel  casing-;  are  strongly  rivetted  by  hydraulic  pre.-sure  to  solid 
end  frames,  and  supported  by  special  screw  stays,  and  strt-ngthened  by  T-iron 
ribs.  The  ends  of  the  machine  are  closed  by  means  of  steam-tight  doors  con- 
structed of  steel  plates,  with  thickness  frame,  to  iorm  a  space  for  steam  inside, 
each  door  having  hinged  joints  and  tightening  screws  connected  to  the  steam 
chamber,  and  drain  cocks  "attached.  The  machine  is  fitted  with  an  exhaust  and 
vacuum  arrangement,  to  provide  for  quickly  exhausting  steam  from  the  machine, 
and  putting  a  current  of  hot  air  through. 

I  n  various  sizes. 

Mannfaetured  h>i  Goddahh.  Massev.  A  W'aexeh,  Ltd..  Nottingham. 


Eqmfex  Saturated  Steam  Disinfector,  with  Super-heated  Dryer. 

Silver  Medal. 
To  J.  Defeies  &  Soxs.  Ltd..  147,  Houndsditch,  E.C. 
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Steam-jaeketed  Cooking  Pan. 
Bronze   Mertal. 


Tit  SrvruERsrAi.r.s.  Lm. 


j^jfa>; 


TliP.se  Pans  arc  sflf-coiitained,  and  aii-  tittod  with  steam  and  cold  water 
valves,  .steam  beinr;  conncctid  with  the  jacki-t,  and  water  connei'li-d  with  the 
inner  pan.  A  hirfje  gun- metal  draw-off  eock,  with  cleaning  screw  and  lignuni- 
vitse  handle,  is  ])rovided  lor  emptying  the  pan.  The  lid  has  a  halance  weight 
attached,  .so  that  it  may  be  retained  open  or  closed,  as  desired.  Tiie  pans  are 
lagged  with  hhu'd  sheet  steel,  and  can  be  supplied  with  both  pans  of  cast-iron, 
or  with  tbi-  innei-  pan  of  copper,  tinned  inside  it'  desired.  A  oonni'Ction  is  pro- 
vided tor  attaching  vapour  jjipe  to  carry  a«ay  steam  and  t'limes  when  conking. 

Made  in  si/.e.s  from  l.'i  to  liMi  gallons. 

Manvt'achii-f'l  1.)/  HvMMf.ufi  \t.t:s.  Ltd.,  K'-inJdev,  Yorlcs. 
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Helical  Washing   Machine. 
Bronze  Medal. 
To  (lODBARD.   Massev,  &   Wakxer,   Ltd. 


The  outer  sliell  of  the  iiiaehinf  is  made  ul'  boiler  plates  lj.)lted  to  east-iron 
ends,  made  in  halves,  to  facilitate  removal  of  the  iniier  c'ac;e,  the  axle  of  which 
revolves  in  long  cast-iron  swivelling  bearings  adjustable  in  any  direction,  and  pro- 
vided «ith  means  for  excluding  any  escape  of  steam  or  water.  The  cage  is  con- 
structed upon  an  entirely  new  principle.  It  is  made  throughout  of  metal,  the 
cylinder  being  of  hard  rolled  brass,  having  deep  spiral  corrugations  from  end  to 
end,  forming  beaters,  which  also  transmit  an  endwise  movement  to  the  articles 
under  the  process  of  washing,  in  addition  to  the  rise  and  fall  in  the  washing 
substance.  The  dri\iTig  gear  reverses  the  cage  every  three  revolutions.  A 
s|)eeial  hand  turning  motion  is  provided  to  the  inner  cage  by  worm  and  hand 
wheel,  with  locking  device  for  loading  and  unloading  the  goods.  The  shell  is 
litted  with  hot  and  cold  water  inlet,  and  large  outlet  cocks  and  water  gauge. 

Jn  various  sizes. 

Mannfactwed  l»i  Godbard,  Massf.y,  it  Warxee.  Nottingham. 
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The  •'Burkone"  Fire. 
Bronze  Medal. 
To  THE  Stanoard  Kaxue  ami  FurMiitv  Co..   Lti 


THt 

Burkone 

PATE.NT 


Section 


'I'he  ■'  Durkone"  Fire  is  shaped  in  the  form  of  ii  ba.'iiii,  with  an  irou  cone 
grate  at  the  bottom,  the  shape  of  the  fire  causing  the  fuel  to  fall  continually 
towards  the  cone.  The  fire  is  cleaned  by  lifting  the  cone,  the  ashes  dropping 
into  the  iron  tray  beneath. 

The  Combinntion  Heating  and  Cooking  Range. 
Bronze  Medal. 


Self-contained  flues,  heavy  ovens,  heavy  fall  bars  for  kettlfs  and  pots.  The 
fall  bar  is  useful  for  burning  logs ;  bottom  heat.  The  range  can  be  fitted  with 
hi(;li-pressure  boiler  for  batii  supply  if  required,  at  slightly  extra  cost. 

Si/.K.— Made  in  one  size  only,  38  ins.  x  38  ins.  Oven  and  hot  elo-^et 
measure  14  iiis.  x  14  ins.  inside. 

PiiitK,  comitleto,  XS  16s.  Oak  Mantelpiece,  extra,  £2  10s.  These  prices 
are  subject  to  ti'ade  discount. 

Manufacturrd  h>i  Tur.  St.vndaku  Range  &  Foixdrv  Co.,   Ltd.,   Watford. 
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The  Combination  Range,  Copper,  and  Bath. 

Silver   Medal. 
To    Culi^'E^^    &    HaICHIuv 


The  -Model  Cuttagrr  Coiubiiiatiou  is  fitted  between  the  kitchen  and  seullen 
or  bathroom,  and  econoiiiises  space,  coal,  and  labour.  The  copper  is  lieatod  by  the 
kitchen  fire,  and  gives  a  supply  ol'  hot  water.  The  heat  from  the  kitchcu  fire 
passes  rouud  the  radiating  front  and  back  of  the  copper,  and  the  boiler  is  accessible 
from  the  scullery  or  bathroom.  Hot  water,  which  is  on  the  low-pressure 
system,  can  be  dra^^•n  in  the  scullery  for  bathing  or  other  purposes ;  and  one 
of  the  salient  features  of  the  apparatus  is  that  there  is  no  risk  of  explosion, 
inasmuch  as  there  is  nothing  sealed,  and  the  whole  fitting  can  be  manipulated 
>\ith  the  greatest  ease  and  safety. 

Maimfaclared  bi/  Tin;  Patentees,  Cokxes  i  IIaightu.n,  iMl,  High  H"!- 
born,  W.C. 
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"Premier"  Eagle  Range. 
Bronze  Medal. 
To  THE  E.voLi:  Kam..i.  >t  Gas  ><h<\e  Co.,  Ltd. 


The  I'rrniii'r  Gold  MfJal  E:\-j;\v  U;im;;c.  wilh  lln;  lullow  iug  -pctial  advan- 
tages: AH  tines  enclosed  (iiieludiiij;  boilfi-  line):  iiiiigeil  IVoiit  bars:  lioilpr 
pasilv  reiuuved  Iroin  iVoiil  ;  improved  i'ever»iug  damper  i'or  beating  fop  or 
bottom  of  o\eii:  bottom  grate  easily  worked  "itii  one  baud:  patent  draught 
rep;ulalor ;  increased  dejith  of  hot  plate;  perfect  oven  \entilation:  ismoKt*- 
cniisuming  lire  clieeks :  perfect  front  roastinj; ;  movable  toa^(  plate;  ueariuc; 
part>  iiiterchangeal)le :  indicating  oven  dampei-^;  separate  boiler  damper,  etc. 

SlzKS.— 4  ft.  to  G  ft. 

Prices.-  ill.")  los.  to  X"Jii. 

Maiuifadured  !></  TiiK  Ka(.m;  Ham.k  .vnu  Gxb  Skjvk  Co.,  Ltd.,  Catherine 
Street,  Astou,  Birmingham. 
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Aulomatically-oponmg  Sash  Ventilator. 
Bronze  Medal. 
To  C.L'.  A'e.ntilaiok  Co. 


Tlie  window  comprises  a  siiij^le  slidiug  sasli,  the  bottom  portion  of  which  i> 
hung  with  weights,  and  the  top  portion  is  pivotted  to  form  a  fanlight;  liutli  are 
.-io  connected  that  the  act  of  raising  or  lowering  the  bottom  portion  automatically 
"pens  or  closes  the  fanlight.  When  the  sash  is  raised,  the  top  rail  is  some  inches 
above  the  lowest  part  of  the  fanlight,  thus  preventing  rain  drifting  in,  and  also 
acting  as  a  mid-feather  and  preventing  the  air  travelling  dow  awards. 

The  side  beads  of  sash  frame  are  fitted  with  slotted  plates  and  pins,  and  can 
be  readily  taken  ofi  and  replaced  when  required ;  by  this  means  the  lower  sash 
may  be  sw  ung  into  the  room  for  cleaning. 

Further  iuformatiim  and  prices 
Patentees  and  Manufacturei-s,  Tin; 
Liverpool. 


iii:iy    bn   obtained  on  ap|)licati(m  to   tlie 
C.C.    \'i;ni'il.vtoii   Co.,  »5,   Duke  Street, 
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Screw-down  Hydrant,  adapted  to  Ball-hydrant  connection. 
Bronze  Medal. 

Boyd's  Water-main  Drilling-and-tapping  Apparatus. 
Silver  Medal. 


SCREW-DOWN     HYDRANT. 


DRILLING   AND   TAPPING    APPARATUS 


Thf  Drilling  and  Tapping  Apparatus  is  attached  to  the  main  with  a  suitable 
saddlf,  using  thin  sheet  i)f  rubber  to  make  the  joint.     -Ifter  drilHng  and  tapping, 
the  drill  is  « ithdrawn  and  the  spindle  detached.     The  pressure  of  water  then 
causes  the  carriage  to  slide,  bringing  the  ferrule  over  the  hole  drilled.     The 
spindle  is  again  used  to  ^crew  it  home. 

The  Screw-down  Hydrant  has  been  introduced  to  replace  the  ball  hvdrani ;  the 

ly[)e  illustrated  overcomes  the  risk  of  pollution,  and  has  been  so  designed  that  the 

.<ame  stand-pipes  may  still  be  used  ns  were  formerly  in  use  with  ball  hydrants. 

PmCES.—  Diameter  of  Jnlel      2j"       T        4" 

Complete,  with  eluiined  cast-iron  Ciip  to  limtecl  outlet     278.     ;i2s.     48s. 

Uo.       but  without  frost  plug         ..  ..  ..      2()s.     ;!!••.     47s. 

All  carefully  tested  to  (iOO-f(.  head  of  water. 
Mnniifiiriureil  I,;/  .1.   Hi,\ KKimiini  (.11  .^  Hnyti,  Brigliouse,  Yorks. 
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The  "  Accurate  "  Fire  Extinguisher. 
Bronze  Medal. 

To  Thk  L'.vuEKWiiiTEns"  Fn;i;  Ai'pmanm'.s,   lyni. 


Tbf ''Accurate  "  is  a  clicujiL-al  lire  ap[jliiiiici--  tVum  the  L  uited  Sitate>.  Tlie 
extinguishers  have  a  patent  automatic  selt'-I'eeding  stopper  inserted  in  tlie  neck 
of  the  bottle  which  enntains  the  acid.  This  stopper  causes  the  acid  to  distribute 
s(i  graduallj'  among  the  bicarltonate  "f  soila  solution  that  all  the  acid  is  taken  up 
and  assimilated  with  the  solution,  and  therefore  turned  into  carbonic  acid  gas, 
when  of  course  its  ill-eflects  become  neutralised.  The  machine  has  merely  to  be 
lurned  upside  down  to  cause  it  to  throw  out  a  strong  steady  stream  of  fire- 
quenching  liquid  from  40  to  50  feet  in  length.  The  makers  also  supply  chemical 
extinguishers  and  engines  of  all  sizes,  from  one  gallon  "automobile"  for  motor 
cars  to  large  40  and  (JO-galloa  engines  on  wheels  for  large  institutions,  and  pair- 
iiorse  engines  for  fin'  brigades. 

I'riees  on  ajiplication- 

Mainifacti'i-c'd  bi/  The  UNUKinviiiTUUs'   Fii.i;  Ai'IM-ianci:; 
Street,  E"C. 


Ltd.,    :iO,    Fleet 
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Tar-spraying  Machiuc. 

Bronze  Medal. 

The  Takoads  ISymjilati;,  Ltd. 

Tiiroails  Pati'iited  UUO-Gallon  Horse-drawn  Tar-spraying  ^lachine.  Tbi* 
iiiacliine,  wliich  i>  of  metal  construction  throughout,  !•;  fitted  with  a  sjiecial 
safety  heating  apparatus.  It  sprays  the  tar  at  the  rate  nl'  from  (!  to  14  square 
yards  ])er  gallon  according  to  requireiueuts,  and  at  a  width  of  from  1  ft.  H  ins.  to 
•~)  ft.  tJ  ins.  It  is  so  designed  that  <ine  horse  can  draw  tlie  machine  when  work- 
ing, and  that  the  whole  of  the  operations  can  he  controlled  hy  an  ordinary  road- 
man. These  macliines  are  suitable  for  ordinary  road- surface  treatment,  or  for 
the  construction  of  '"in  situ"'  tar-macadam  roads. 

PmcE.— i;l:20  nett. 

JJani'/'icti'nd  IjifTm:  T.vhiiaus  JSy.ndkati;,  i),  Victoria  street,  E.C. 


Sliding-wheel  Trollies  and  Truck.s. 
Bronze  Mecl.il. 
T(l    U.    L'.    tJLl.Nt.SBY. 


Thi>  Truck  runs  both  ways,  run.s  straight,  and  spins  like  a  top. 
Maiuijhctured  b;i  H.  C.  Si.iNosiiv,  142,  144.  and   146,  Old  Street, 
London,  li.L'. 
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Extension  Ladder. 

Bronze  Medal. 

To  H.  C.  Sli>'gsi)y. 

"  ISteelbiw-k "'  Ladders  have  a  cliamiel  .sleel  lini't- 
titled  on  the  entire  length,  j)ut  on  at  a  high  tensiun, 
which  forms  a  camber  on  tlie  ladder  and  gives  .strength 
\utli  lightness.  The  automatic  locking  iirrangement 
is  .simple,  having  no  spring  to  get  out  of  order,  being 
manipulated  by  the  rope.  'I'lic  extension  pieces  are 
>aiiie  sine  as  lower  portion  of  the  ladder,  and  elevate 
from  the  back. 


to   I'L'   ft.  ;    weight. 


Size.-  \'2   ft.    closed,    extends 
37  lbs. 


MaiiiifuHiued    hy  W.    C.  Sjia>'usuv,    14l',   144,  and 
146,  Old  Street,  E.G. 
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The  "Perfect"  Eefuse-eollecting  Van. 
Silver  Medal. 
To  CoxsTABLE  <fc  Son. 


TLu  above  van  i.-.  covered  by  pairs  of  lids,  and  upon  opening  any  pair  a 
« ind-giiard  is  formed  by  the  lids  being  held  in  an  upright  position  by  a  patent 
fastener.  To  tip  the  van  a  bolt  is  drawn,  the  horse  then  backs,  and  tlie  body  of 
the  van  moves  liver  two  friction  rollers,  and,  passing  tlie  point  of  equilibrum, 
tips  automatically.  At  the  moment  the  van  tips  the  back  unfastens  (also  auto- 
matically) without  the  aid  of  chains  or  levers. 

Size  to  suit  districts.     Price  according  to  size.     In  parts  if  desiroii. 

JJanufattufed  hi/  The  Hoesf.vll  Desteuctok  Co.,  Ltd.,  Atlas  Works, 
Pershore. 


Hospital  Filter,  with  Thermometer,  for  providing  Sterile  Water. 

Silver  Medal. 
To  Sl.vck  iV  iJnowNLow. 

Hospital  Filter  with  thermometer  attached,  so  arranged  that  hoi  or  cold 
sterile  water  is  provided  quickly.  This  is  a  great  boon  to  hospitals,  and  will  be 
found  of  immense  value  in  jiroviding  suitable  germ-free  water  for  surgical 
operations. 

Sixes  and  jH'ices  on  applicjiiion. 

Mmiafnriu red  I'll  Slack  \    IJkonsm.ow.  (lortoii,   .Manchester. 
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Accident  Ambulance. 
Silver  Medal. 


'P..   \V'ir> 


it    STIlCkAl,!,,     I; 


A  special  feature  is  the  provision  lor  ingress  and: egress,  the  ambulance  being 
hung  so  low  on  a  cranked  axle,  that  an  injured  person  can  be  placed  in  jjosition 
with  ease.  This  Ambulance  contains  two  stretchers,  (A)  the  upper  one.  runs  in 
on  a  folding  rabbetted  frame ;  it  is  partly  supported  from  the  roof,  and  also  by 
side  quadrants  and  stays,  which,  when  stretcher  is  required,  are  lowered  to  the 
same  level  as  the  hoUom  stretcher,  when  patient  is  placed  on,  and  then  raised  to  its 
position  and  effectively  secured.  (B)  The  lower  stretcher  is  furnished  with 
14-in.  i-ubber  tyred  wheels,  and  can  be  used  to  run  the  patient  along  the  floor; 
the  wheels,  spring,  and  axle  are  detachable,  then  the  stretcher  can  be  carried  up 
and  down  stairs  :  this  stretcher  is  run  into  the  ambulance  body  on  grooves  on 
the  bottom  after  being  placed  upon  a  portable  tramway,  which  is  fitted  to  the  back 
of  the  body ;  this  neatly  folds  up,  is  carried  with  the  stretcher,  and  is  ahray.s 
ready.  The  stretcher  is  also  fitted  with  an  arrangement  for  raisiiia;  the  patient 
when  the  ambulance  is  descending  a  steep  incline.  Botli  stretchers  arc  covered 
« ith  stout  tanned  canvas,  and  two  pillows  for  same  are  supplied  ;  there  are  also 
two  outside  and  one  inside  lamps,  powerful  bvake,  siiafts,  embossed  side  windows. 

Prices  on  application. 

Manufactured  hi/  WiLSOJi  &  Stockall.  '■Ambulance  Specialist s."  Ihiry. 
Lanes. 


Pure  Welsh  Health-Flannel. 
Bronze  Medal. 

To  The  Welsh  iNDUSTitiES  Associ.\tion. 

This  flannel  is  made  of  specially  selected  fine  Welsh  wool.  Its  nature  and 
the  peculiar  twist  imparted  to  it  in  the  process  of  spinning  give  it  the  charac- 
teristic of  non-shrinkability,  for  which  so  many  real  Welsh  fabrics  arc  faiiKuis 
t  he  whole  world  over. 

Price  from  Is.  3d.  per  yard. 

Manufactured  by  The  Welsh  Industries  Association,  Glamorgan  Branch. 
131,  Queen  Street,  'Cardifl. 
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Ball-bearing  Door  Pivot. 
Bronze  Medal. 
To  THF,  "  Evnr.ANP  "   Works. 


Tlie  ■■  EiigLiiid  "  I'aleiil  iJ:ill-l)t'arinn;  aiitumatii' (loor  pivot  for  doiiblp-nction 
(loor.s,  ran  be  openi-d  by  the  .slijrhtt'st  pivssiirt'  with  tiie-  hand  or  dhow,  is  m-ver 
held  in  check.  :nid  does  not  impede  ])ro{jres<  in  casi'  of  panic  or  lire.  Tlie 
••  Kiiglaiid"  I'ivot  allows  the  donr  to  lit  the  threshold  draiisjht  i)rool',  and  will 
i-i>f  clear  of  a\iy  Hoor  covering  on  either  side  ol'  doors;  this  method  can  he 
adopted  to  iron  thresholds,  and  does  not  necessitate  the  cutting  away  of  rtoors. 
It  can  he  fixed  to  any  existing  double-action  door  without  any  alteration  of  top 
centres. 

Only  one  size  for  any  weight  or  size  of  door. 

Prk'E. — From  2.">s.  per  set. 

Manu/actui-fil  hii  Tnt  "Exghvii"   Works,  \orth  Street.  Leeds. 
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Portable  Platform  and  Galleries. 
Bronze  Medal. 
Fni;  BKwrr  Fii;M^Hi\f.  Co..  Ltd.  (  Warwick  Patent,  Xo.  21,495). 


A  Platform  or  Gallery  adapted  to  Sehool-rooiu,  Lecture  Hail,  or  Concert 
Hall  use,  and  capable  of  being  (|uifkly  folded  away  into  a  small  space,  encased  in 
jianelling,  having  thi'  appearance  of  a  cupboard  standing  against  wall.  Mav  he 
stepped  to  provide  seats  for  children  oi'  f(ir  staging  chairs  t.j  acconniiodate 
adults.  May  also  take  the  I'onn  of  a  level  platform  or  stage.  Is  absolutely 
rigid,  and  may  be  secured  to  tin-  wall  or  be  made  portable  on  castors.  Can  he 
made  to  any  reasonable  dimensions,  and  the  operation  of  folding  away  or 
arranging  for  use  can  be  undertaken  single-handed,  and  takes  but  15-:20 
minutes. 

Sizes  to  suit  rei|uireiiieiits. 

PiiiCKs. — From  iis.  to  4s.  Gd.  per  foot  super. 

Mnivi  fad  lived  l>i(  The  Bkxnet  Finxismxc;  Co..  Ltd..  47.  (ilmnall  Road. 
S.E. 
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Adjustable  School  Desk. 
Bronze  Medal. 
TiiK  Br.NNKT  l-'riiMSiiiN<.   Co.,   l-in. 


The  "Castle  Desmond"  Patent  Adjustable  Desk.  To  raise  the  desk  or  teat 
part  is  simply  a  matter  of  liiting.  For  the  fi.xing  at  any  position,  variable  in 
tractions  of  an  inch,  is  automatic.  The  lifting  can  be  done  by  the  knees  of  the 
scholar  sitting  at  the  desk.  To  lower,  slight  pressure  is  e.xerted  on  the  steel 
catch.  The  working  parts  are  steel  forgings.  These  adjustable  standards  can 
l)p  applied  to  almost  any  style  of  single  desk  to  suit  special  requirements. 

Sizes  .vxd  Phicks.— As  a  locker  de.sk  (length  :24  ins.,  Iloor  space  .Si'ins.): 
pitch  pine,  S.js. ;  orham,  36s.;  oak,  37s.  6d.  As  a  box  desk  (length  :i4  ins., 
floor  space  30  Ins.):  ])it(^li  pine.  299.:  orham.  30s.:  oak,  31s.  Locks,  l's.  6(1. 
each  extra. 

Mnnvfaiiiifcd  l;i  Till.  Rknvdt  Fi-nMsili\r,-  Co..  T,Tn.,  17.  Olongnll  l?oad. 
S.E. 


Educational  Gynuiastic  Outfits. 
Silver  Medal. 
To  Si'i;.\(  KU.  IIkatii,  \  Gr.oiK.i;.  Lxn. 

Portable  and  Adjustable  Educational  Gymnastic  Apparatus  for  School  J  Falls: 
Wall  bars,  Swedish  ladders,  double  beams,  vaulting  horse,  forms,  climbing  ropes. 
mats;  physical  mea.suremcnt  a]>paratus;    scientilic  development  machines. 

Maiiufactiired  hi/  SPENCER,  He.vtu,  k  Geohoe,  Lxi).,  4S,  Goswell  Road. 
London,  £.C. 
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"  Autan  "  Disinfectant. 
Bronze  Medal. 

The  Bayeu  Co.,  Ltu. 

The  apparatus  neces.sary  consists  of  a  tin  pail,  bucket,  or  some  such  vessel, 
into  which  the  Autan  powder  is  put,  and  a  stick  for  stirring  the  powder  and 
water  to  a  paste.  The  tin  in  which  the.  Autan  is  packed  serves  as  a  measure  for 
tlie  water.  In  a  few  seconds  the  paste  effervesces  violently  on  account  of  the 
chemical  action  which  takes  place,  and  great  volumes  of  formaldehyde  and  steam 
arc  given  off. 

Sizes. -^    100    17.")      :{50         700        1,400    L'.loO    -',S(»0    -4,000  cubic  feet. 

Prices.^  Od.     9d.    Is.  3d.    2s.  r,d.     4s.  3d.      (Is.        8s.        10s.    per  tin. 

Ma  lUi  facta  red  In/  The  Bayer  Co.,  Ltd  .  19,  St.   Dunstan's  Hill.  London. 


Danysz  Virus  of  recent  preparation. 
Bronze  Medal. 

To  Dasisz  Virus,  Ltu. 

Danysz  Virus  is  a  bacteriological  preparation  for  the  e.xtermination  of  rats 
and  mice;  it  was  discovered  (in  1S92)  by  Dr.  Danysz,  the  present  Director  of 
the  Laboratory  of  Agricultural  ^Microbiology  at  the  Pasteur  Institute.  Paris. 
Danysz  Virus  is  harmless  to  human  beings,  domestic  and  otiier  animals,  birds, 
etc.,  and  has  the  great  advantage  of  affecting  the  vermin  in  such  a  way  as  to 
cause  them  to  leave  their  usual  haunts  and  make  for  the  open.  In  many  in- 
stances vermin  are  found  dead  a  long  way  from  where  the  bait  has  been  laid. 

Danysz  Virus  is  supplied  in  glass  tubes,  with  full  directions  round  each  tube, 
at  the  price  of  2s.  a  single  tube,  os.  for  three  tubes,  ISs.  per  dozen.  Special 
i-stimates  will  be  given  for  larger  applieati(jns. 

ManufacUtred  by  Daxtsz  Virus,  Ltd.,  Trl,  Leadenhall   St.,  London,  E.C. 


Washed  and  Sterilized  Flock. 
Bronze  Medal. 
To  Thomas  Eichako  Freeman. 

All  classes  of  washed  and  sterilised  wools  and  millpuffs  and  curled  hair  for 
mattresses,  overlays,  and  shake-up  beds,  and  for  upholstering  chairs,  couches,  etc. 
Maiiafactiired  hi/  T.  E.  Freeman,  Monkton  Combe  Mills,  near  Bath  ;  also 
Freshford  Mills,  near  Bath,  and  Avonclitf  Mills,  Bradford-on-Avon. 


"  Dustolio." 
Bronze  Medal. 
To  The  SANriARV  Floor  Co. 

A  liquid  for  applying  to  ordinary  wood  Hours,  linoleiiiu,  cork  matting,  etc. 
to  prevent  the  formation  of  dust. 

Manufaclared   !>;/  The  SAXiTAitv  Floor  Co..    177,    I'emple  Chambers. 
London,  E.C. 
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The  Colour  Educator. 
Silver  Medal. 
Joseph  W.  Loviudxi),  Esij. 


All  a[i|)aratiis  for  teacliiug  (.•oluur  aiul  colour  uames  in  schools,  and  testing 
i-oiour-blindness  in  the  students.  It  consists  ol'  standard  spectrum  colours  in 
glass ;  frame  to  iiold  standards ;  white  plate  for  dealing  with  opaque  colours ; 
diagrams ;  and  small  handbook  on  colour  for  teachers,  « itli  instructions  as  to  the 
method  of  use  of  the  Colour  Educator. 

All  shutting  up  in  a  compact  case,  size  9"  x  1 1". 

Price  ill  10s. 

Manuf act  tired  hi/  TuE  TiXToMETEH,  Ltd.,  Tlie  Colour  Laboratory,  Salisbury. 


Standard  Books  on  Sanitary  Science. 

Bronze  Medal. 

To  The  Sa.mtabv  Plblisuinu  Co.,  \m>. 

Standard  Books  on  every  branch  of  sanitary  science  for  municipal  and 
sanitary  engineers,  sur\eyors,  food  inspectors,  and  public  health  officials  gener- 
ally ;  also  Students'  Text-books  and  Local  Go\ernuient  Handbooks. 

I'MUhed  ami  xold  hi/  The  S.vmtakv  Pi  im.ishinc.  Co.,  Ltd.,  .">,  Fetter 
Lane,  E.C. 
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